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MGBaittfc ffrravR k 9 t ©wksraife* 

2 J ; rft|Brt*atJt*tt'>4 < 4: 
»IBll*««fc»a**fcf*JiPi"* , fc»to'»«l»i: PI- . 

HUta^M K9 v^^fc'^tt^ix^— PI— J8I*> 

fc£ t*fCHutE®SimfiECOET't-a[^^HT*ii9, Buffi 
-Mi£<Q&mZ*iX\,*?>ZbZ¥fmk-tZ>n#*%lX 
•r,;|f»*j»S]-.. . mJE%£«7tp»is WBWJRJj^KJ: «3 • 

[RjRff'e]'... miE»#*#Rf±, ^ffiffJ^JLTmlErt 

m&ftm^9!KfaHx^^m^tozxz<omm£i£ 
&2>mm*m , k&i =. t ^wfok-tzn***. 1 a»e> 5 © 

i 7 1 wi^wMfSM t wiiznm h 9 * * t 
& ^ s * no mmm * m cit -c *j 9 , 

iiuffi^v^^ h*-/Ki, Mtfili*S@tttJiE^^*m 
ItSr^tSCi $r*J$®i: -*~3IR*4l 6 ©i^i* 

*) . BtiEiS*®e»-«it$ixfcSSSa^fl|g$jxT^ 

[l?r#iS9] !WE»»Jt3ttttt. SUE^F^mSWiE 
TKSHB £ ht t d k k f 5 If* 1 ! 7 x l± 8 Id 



(2) 

.? 

[»*IR 1 2 ] BfFEf r<!l$%ia,' AW4©ai3tJKJfc 

[ft 1 3 ] ffiE£B^^0fltneVitt#MlM£l»] 

- r t Sr^mt-f SHI** 1 2 fclB«©««L3t** 

Be 

• ' 41 tUE#M h 9 vi?^^ic«»$^fcf* 

20 HtjErt®5«3t®, HuEW^ffi^RVfuEx-^ISf-J:. 

[R«4 1 5 ] MES«±l-*s»t5WE»lg h 9 
^ ^ <bT«-B2S $ h,X *5 fuE^ffii ^7^^;? 

?K • ■ . .... 

^mm^^xmm^m^tm^Wi^mom^^-r- 

bSE=> h *-MzM8.£frttm%&& k *m?Ltz 
[SS*^ 1 7 ] miEit)tS6Wtt, tWESMS 1-7^^ 

»*^45r k*<&Wlk-fZ>n*iMl 6CE«0«ft* 
40 [If*3ll8] mjEjgTtSStttt.- bmE= h*— 

iri-2»W*JS] 6Xlii 7 KE^mmTt^fto 
[0001] 

[^BJOSi-^Kffi^ff J *%.Wft. 7^7-f7-7H) 

^^-f •y^XfRKOmm Vy sV^f (Thin Film Tran 
sistor^TifS- TfTiftt) aS.hOffi®« 
it <t> »c « x fc B=&(om%%.¥&W ©ft W»» IR-f ^ o 
so [0 0 0 2} 
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3 

j; ssftjgT-Tt y - * mi^igdfc lttft o^+t^^b 

^SSco^lcii, Att7t©&&#«Wc©, TFT©f 
■V ©Hiaffl#fc*tt- 3 Alt 3fc ©*3t ifi: 5 

[0003] mz&i&Tii. mm<ommomit (ip*>, 

lbks »lftl**(B|-Cf±*<, TFT7W*K±K:Rlt 
fe;h.fcrt*S»#ffllfc«fc«K &WiTFTJb&ilii-*-5i 

A 1 (TA-S = Z$<D&m,mfrbtf:Z>7'— ZWk 

[0 0 04] 

[000 5] Hlc, r©J;5*rtjK*3ttto«JD>:*»ix 
/t««Sr^LTTFTO^-y-*^l«»C3t*sSI*Lr U 

[0 0 0 6] :©«t5t^>^^ tin 
9 A * » ? 5 Sr 1# ft V ^ ]KX 3t R + ft ft & 3t # t? # * 

[0 0 0 7] **Wtt±JS©ISIJBj£K**fc £*itci><0 



(3) 

4 

[0 0 0 8] 

* * t ©MlCJiMI&iftJKSr^ LT^Jf $ *uT*5 5 fl&ffii* 

[0009] *&m<on%x&mmz£irit£^ ^mmyt 
Lxmm $ tix.&$ >. ? ^.v* 9<r>'>te < t 

® *) M>MtW1kt& LTM?L$.;h,fc=» h*- 

SU^jS>tRtcj; 9a|.t>ivrt^5-<D-C.' Mttf I TO (in 
dium Tin (htide)vm*»^ft45a : Wftiii*?tffi2l^SKiffl 

r - .... ^>:*Ai***«*:*>53^«mia!fe^R , 

30 S$rffli/^H«, = -KiH— /HitJ 5 * ©ft'iSSrifiiSfc 
v^7ttt^1#feti,5. {fox, ;©i^j:3>?^ 

matt ^7t .y -?&m<o&±*?m*m&<?>%m?*:%}& 
mz&iikxzz. 

[0 0 10] ^fc, rt»ji3tflgf±. iS3t^T-Att>feSrg: 

7t^AWi-2)©§rBS<*r ®7tM»i. #J;t 

tf, T i (^^V) , Cr ( if n A) . W {#>if*7- 
40 y) , Ta (^V^/l') , Mo (t Uyfy) . Pb 
(fS) ^«Oi^j».^JR*SM4 L < . jtaftiKJitt, ^y-> 

[0 0 1 l] ft, w©J:5fcrt*fi#«AtfSB#«3te« 
14, CT^ltf, Ti, Cr> W, Ta, Mo (^iJ 

>-) . Pb <$<Dnm&&m<D o v>ft< i <>— o 

■f±r-A-l-4?©^fr©^«*-&*i-5IBA»e>«J«$lxa«- 
[0 01 2 ] *$PJ?©mm}t*!£^©-ffi«T-li. Suie 
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[ooi3i -<Dmm^xinf£. ftMLmytmt^tmk 

mfcb ftffi.m%mi>mi&z tix t> x v \ 
[opi4] *&w<onkft&ms<om<oi&mxi*y m 
mftkm%wu-t'pte < t mznm v?^*/ 

[00 15] r©fS«yi<fc*i,tf, rtII»i7-^« 
t »4, '>fc < <t h UK ttfc ID-flHd* ft 3 © t. UBS 

£t>— SW*, i*!JWi3til'*r*JaTiv\ ^(OX 

m h n-m*b ftmm%m&mdz nx t £ \>\ 

[0 0 16] *38W©**3t#git©te©lfi«Ttt. itf 

^m^waTJcffig^ti-cfc 1 ?, mmm^j@\x. 

[0 0 1 7] IWlfiaM, gB^ig?t^»4« -IBXtt' 

[ooi8] zonm-Qtt. mzuftmytma. mm 
mnte\zxv±.jjfrti®ibh,x\,*xt>i.\,\- 
[0019] d © x o \cmi&-ti%t£ y &&m%m#m&. 

ti ^© x\ mx. us ttss tttfam&tco nikm* © 

z&mmm>b&m-< i-^mm&^fH^m-titi Lxm 

[oo2o] *^Bj<Dm^7t^s©terofismT-f±. tt) 

A>HT i > 3 H^tcAp x. X © JlHIczSa* 2> @ff £®ffl £S 
[0 0 2 1 ] ~©fg«l;:J:ixtf, $B#Sft)gifi, f*)iSig 

• ^.^^x t *&mt$.<Dmm (in-*.-. • * v 



[0022] #«9i©m*3te¥a&B©te©iiB«-<?r±, str 

IW»Wi*r-3E»-**.TJ3 9, fulfil h*-^W4, 
[0 0 2 3] n©16»fcJ:*i,tf % ^USagmJS 5 

r tic ±.9 , .»« h tmmmmt <dww&< 

WBJltt*lH]j8Uo-oJfc«W/hSo-"o6Jl±©ajRI43 

[00 2 4] r©f W»mJB*r«t*.fc|fi«XJ4, HUffi^ 

Sr^ LXM(fi]iS«$tvS Zt\ZX t) V ttJfE®^«@»c^ 
[0025] r©J:5 t'«fiKi-ixtf, f IBJ3IWBXtJ«rt 
m%<D fc «> © j**%g|*K «) © t M9|« 

[oo26] z(D*mmm.m*ffi*-tzMmxiXy mm 

tmytma. mzwmmm<ow.T\tmmi*tixi>x 

\,> ■ 

v 0 

[0027] zioxo Kmk-tfitf. <pfflmmm<bw.T 

-vHvOf2-;80.-&<a,^ 

m^iss tt, i: «mtt-©a^«"/5^ : ^ 9- ; -««fiE»i}Hi3ti»- 
[0029] r©±5t«fiJi-*-ixtf. «fra*««*»e>35c 

[0 0 3 0] dio*n*«fliSr«*.fcllB*Xtt, huIB* 

[oo3i] ;i(Bj:-5fc«/dmui. %mmik*m-$-z> 
*>mmm,mz-£*in5u#m%M\zxr) , »ki>7^ 

[0032] ±iBLfc«t^ ic<i>maimje«:iii«ttfi[fiis 
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ms(4. &Ktt©J83te«uitm«ttvy agists tr£ 

[0 0 3 3] r©i5[C«^i-^tf, #«*3tS:*i-5 
10034] JKP*&^t±3EHl; mlflBSP^a^tBIcOHMfS 

[o 0 3 5.] r © j:5 fc*j*-t-*bff ; <&mmm$:m-tz 

[0 0 3 7] r-otMKtt-i:ittf. .— ©^iSjR^t/^x- 

#H*«)*iji!o««3jsa3tsix5. t£oT, ««>.©« 

- - [ 0-0-3 -8 ] E ©f§#'X-l4- ;-*WafeK±t=*M** UttE* - 30 

iz.mX.XtS K> , TBS»»C ATl)WESB^3e3t»^liflE*M 
lis flfttt»4HK%Jig0ttff.fc 9 tl»ia*IJI! D««©rtffi 
[0039] r ©,£ 5 »w«jfti-ixri, attte©3g*ttlw 
m%*'U0 ZbtfXt, 5Wah7>"v ; ^^©±T^0S 

X ^ % © -e, _L* t, ft K Att^S A*43ta J 

[0 04 0] *^BJ©m^7t^»©flil©te«lT*li. S 
K*-/H^»flfc$lxfcai3ttt*ti:*r«-x.fcr. <t so 



5 

: . 

[00 4 1] ^©fS^Xli, =>v^^ h^-A-SMEA^ 

[00-42] ^Oltft^StBO— tWI&L-C. ffitBtt 

[0 0 4 3] ZtoWSHzfLtlfl* J63t»tttt. ttlBE h 7 
^v 1 * * £ HsftSHi: ©m^ft«^©fcft©«P*8SB*ti 

[0044] r. ©m^3ft#^e©ffli©^i u 

[0045] r.©«ip^.«ttu«, *3t»»o<ft»-e» A 

[00 4 6] % ^pji-#>s^;h 7 y-^^tLt 
tt> y- h -f. ^v««©Jb fill KttBrt. 2>BfiB h 

.Tm\ziiL&-rz>mmtf h&v- hmxhxy\ 

[0048], 

[^K©Hlfe©^ffi] WT, ^WoUatjKlB^igffiJj: 

[0049].. (-s 1 mmmm) &-r#$8 : w©jg 1 sss^ 

I*jl««)iW*llfeTFT7W 

f4. EI2©A-A' WSElT-feSc i^i, 03(c:*3l^T 

i" 5 ft . # « *BWff fc«<R * L «> T *> 5 . • 
[0 0 5 0] Hi 1 fciaivC,. .*lilfi*tt»-*Jtt 5««3t 

9aSr^.^ i/^>^*»J{Jp-r-5fcft©TFT 3 0 t&l&fiL 

zhxteK). mm{m^t>mi&£tiz>y*-?m6 

T F T 3 0(Dy — *-\Zfg,%pb\Zl&Wi&faX\r^Z)o <f—9 
a fcS#iitfjS^(g #S 1 . S2. Snl±, r 

©7-^^ 6 a IS)±(C*f U. ^-7"&lCflU$1-5 i 
7iattgl\ *fc, TFT 3 0©y- hfC^^3 
a*5^W|-^$tlx*3»Js ff\%<D$ 4 5 V^T*, * 
- •^•3 -a ti^/V-^W^^f^e^™-^^ - - Gifi— 

;tl 9 a TrF T 3,0 © K W V{cm^.K)t-«^ 
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£*b-C*5 0» ^-1 , -yfV/iK'fc5TFT3 0 5;-S 

*frb§ffi**lZ&WS&S 1\ S2, Siitrjffife 

&Wjg.<D—mt LX<om&\Z&%&$.tl,1Zffi7£l"<jl><D 
Mfi^S-l, S2, Snfi, »|iSlX« • («SSi- 

5. • t rx-; ixfcpH^a y - * s © *rH> C 

tkrnm't mi \- mmmm i o srttan-f 5 . 

tins y [ m#wsi9 a fiotf- 

" "[0 0 5 2l *fc\ a©5*)EI I t , *-t* s t><0 
;££iM 3 a fcte'ltSavrla 15 . *^'3'a »4y- hW& ' 

fflOTFT3 6 #s?tt£>*i/cv 
[0 0 5 3] E12StJ ! l2!3»c:^i-J; 5t-. iii3 0 0 

yiNf KBK?*»fcfcSIB2l«7 3 

f4. ffSiM3 0 0Ai>'liiffSt7 ooBUl&ttSi 
mHi UT coatfe ©fill, TFT3 0©_htt!lU:4o^TAtt 
3t*»fe'TFT 3 OS:**"*-***** LTCO#g£$r£f 
0 0 40 
[0 0 5 4] £7cfffiiM3 0 OOf 117 2 14. 'ffSiM 
3 0 0sfe<,M4gffl§*7 OcoH^lgtefiJSftm^t LT 
©««©«!. KitLTp^2l73tTFT30i: 

§i«3 0 0'l:MLt, Sim{*K7 5£;frLT*f[S)l2^ 
Six5fttJi7 1 a»4, g^fflffft 7 0 ©BKittttfllfffl: 
LT©&fig©<t!L LT©S?2H7 3 £T 

F T-3 0 : t «-NH*ffi»*ii;3 %W&m*£'\?X~<?>W.ifc*¥f 
HIC, Iill9atTFT30OliiiaKW> 

fsusi e t&*>mmm-tzmz*ftL ft. r*tb©#, *° 



10 

ESUXSi LT©gl 1)817 2&Oftf«*7 1 a [4, zKyv- 
y 3 vJBKS©. Wtm t LX(Om 2 Jff 7 3 t Jfctfc LTft 

[0 0 5 5] #SSlSJBJIBT?ti\ gfflff ft 7011 TFT 

3 0OIMKW e (fttfBlKWi9a) Id 

^$H7cis*m&^*met LT©fiw'7 1 a 

£ , II J&tttfl&ttff i'LT Off AM 3 0 0 co-g|5 1 
R«flc«7 5Sr^UT»lSlE1I$lxSwiteJ:5Jg 

[0 0 5 6 ] ffS^3 0 *Iil3a 
fcffioT* h?>f:/#fc#t«;*:iMRi#fc£*; r©* 
TF T 3 0 2 +±T^9§aj 

[0057] ^mmmmxitmz, z © & ? tcm 2 «f « 

*[6]tc^ K5-f7 p «fc-#l^5*MSB4r'&tfi:*fclWr3*0 
fcl < # 1 it 7 2 2 K 7 3 frib t£ 9 ii)t14^*i-5 

fii'3'o'o t ; m 2 *mjjfa\zwtf?> tmz-A 1 
^feJteoaijtttif^ri-ST*— !?iM6'a k fcb. tftt 
w x « '1 o t ja «t 5 $ *i t a i 

[0 0 5 8 ] @-2.ioTt± 5 i®*m@ 9ai $>mm 

7 1 a h Sr => 7k8 5-TM&ge WSEfc ct 5 

M*Mfc«li$lxfc'at*M3 0 0*4, ^>-^^ 

*Tf±, =fV^> h^— /W8 5SOJ-tcoMlia^*J»taff 
*M 3 0 0 vfif^KiiitK) Ufcl/"»®*t*3te- 
■Jfett Lfc 9 \« M i Sriiia Lfc** TFT3 0 

• iM' 3- a- Ox**®*) tei>toit&mw&?*ti^&^^-4r, 

0 l-^ilj^me 9-a-0UT^mW^fbX > • 

^•!fltP5 0 ^oT, I TO (Indium Tin Oxide) ^ 
^*>7£5jgW^S*Sffi9 aSl)!fIl3 0 0^9 

4 o net o)m%£ft%* 

[0059] *mmxmx&mz. $mm%m-4o 1 
ft, wm^ima a<oMT\z.mmzixx)dQ > wmmM9 

a &&&%0U O 1 ^Lt^?i> h*-/U8 5 
{d«t!?tpS8g7 1 a ^SBKSixTV^. wCDfctf). 3> 
h3l->-;W8 5 rtiCI4, SVmttOSMtt&ftMU 0 1 i 

i»C/<fS (El 3 #B0 . «foT, T^^i? hJti 5 «^ 
(Mz-t£ 1 &l±T*fc-5) = * K 8 5 ^P^?L L 

[0 0 6 0] L^t>, *S»»tB-eii»t. «»«3tR 

T^2> (l§]3#BB.) „ t¥oT. gB^3tM4 0 1 t>m& 
®5 oftc^tb-rawirJi/i^OT'. A^fiAJR4 0 1 
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3r&Mk£-fr£ (BiB©*#«**«rlBri-) r'ittft 

[ 0 0 6 1 ] roi-5*a^*3ti!4 0 1 14**, Mx. 
If, Ti. Cr.W, Ta v Mo, P b ^©i§5St£&J8 

bffi^^hS, #VS4, A 1 t?(D<t!lcD&« SJSI 
[0 0 6 2] -t LT, m2\Z7jk-r£ %\Z^^*tr b<fr— 

it, iitJx£©£D< rtiKi&ftJK©— W&fcf&irZT 1 — #u 

6 a&tfMtftS 0 0 £fc4<9, ¥ffiW»i*-C*-^*© 
StiW^t**), #IBJll©M!n«l*fc»J&LT 

[0 0 6 3] {fcfr, TFT7 3£1£ 1 0±{^*3tt5T 
F T 3 0©T»;:»4, T«i£3fcl8l 1 1 • a.#*&^WwS9;tt 
b^"Cl>-5o -tUT, TFT3 0Cf + ^HI«l.a 
f4, *©<S»ft-y-^««l b.aiWS«flCKU;f^fB« 
lc (BPtb, LDDW) i ©«"&£&&-£ «6T, -©4 
5 fcfc^tt©TflHtoteSS 1 1 a ©KpflWrt'lC («o 
T, iiLfcT FT 3 0 <D±mfc$>2>fc z f-&<DftMte?tt 

[oo6 4] ztit><Dmfti§<D-M*mi$.ir.z>m2m7. 

0 1 vfc-PWKfc, m*-t£< Ti ; Or , Wv T a> Mo,- 
P big©ii5i».&&Jia© 5 *>©'>&< 1 1— <?Sr&tf-, •£ 

-7 -3 &^^t*5««»©^«fc-5Stii-3 C)-0 
Ilr ^JiWJgS^t^t 1 ©^ Y8tf^ 
y =3 VISIT* «5S2i7 3 JCOl>Tf4, *S 

tttm*»fe»ri&rs*wi4*k^. jsi si 7 2 artt-ea 

<«2l7 3?rt^i^b)fMtnii > SSJS3 0 0 

[00 6 5] *fc.HI3tc:*3V^T. f itffit Utotiffi 
|71a t^4^3 0 0 i:©IWfcie«$^5R«frfflt7 
5(4, 5-2 0 0 nmll«>Jfc»6!)i|VflT. 

o§, LTo§f«ft->P3yl. *>5^r±»k->y 
mn#m 7 5 tiaii ^n&i, \> 

[0 0 6 6] %WMii UT«ffi-r-5©^b-f^4iS 
3 0 0©-gB£«ffi£i-.5Slllg7 2(±, Mx-f4JSffl5 

LT#tgi-S©^^^-f§ft«3 0 0(Dte©-SB^^ 
■tZ>m2!IM7 3*4, 1 5 OnmlS©^^ 

fc8rt-*«fcK»-*ix<&SU 17 2 5r*°y >y 
bff?fi£U «*fl«7. 5 7 1 a Sr^y > 



12 

y => v'Ki^wjai-s i 1 t 4 9 , m^#m 7 5 ©^b 

17 5fc««$-er5«fiRSrSSi:. Rt#*7 5ti4 
*«*©4JR«SA9aA/-C, tH*)l7 5 ©tttB«:#lfc$ 
-&TL*5 0 . JE»c, r.©J:5****3 0 1 0..SrRm#« 

\s*s7* KlUSrAHS ri^< > Sttt^Stt 3 0 0 Sr 
JBriimtf. Rm#JR7 5© 0 D pHSrSfefeixS©-C, US 

mmmwrn 7 s*m< %z.t &.°im ttar>, mm 

[ ,0 0 6 7 ] 0 2&.T/I2! 3 (C^-T 4 9 7*-?%k6 a 
7 1 bK^^ti/T***) , S(- I P*ft®7 lb (4, a^-? 

z*m»mi a©5*>K»isy-^««i dtc«ft«jm 
shr3*i-cv>5. ra< !p««7 1 b»4, m^tcmmm 

[0 06 8] .^.tc^mm 30 0 »4, HS*«B|9 a *5ffig. 

jKi UTf4, TF T 3 0 4:«»1-5fc«).©3fe!Em-9-** 
I83a tflM^5fcfe©***«Ettia»..'(«»-r5) 
^iS^if €-Srx^-^i^6 a l;«t5f y-/!) ^^'[elSS 

Em^Am^©3£ttteMXt>4i/vu ; M|pjStE20© 

T(BS*3tfflt-l -1 a,tC^>V^T t, ^©m^tt* s T F T 3 

- so ™«mtt«fc^t^-t*v% : -T;- - 

1 a © 5 biSig* K V«« 1 e fcm*«)fc« 
aSilTt^. iPb, *H*«5«-Ctt, «f«Ui7 1 a 
li, Sffi^*7 0©pilMgf£ffl'JSg*®&t b-C©a«e^ 
tFJtgiltZet LT©«rtg»^P^-C, jll^m^9a^TF 

t 3 r©4 

7 1 a&^7 1 bSr+iBlgi: LT5Wffli-*Hi v ."«rJ]ffi« 
# Ma. 14 2 0 0 0 nmfiai>:ft< tt, M#KI$r — D© 

J-t©W/h^©-o£Jl±©K?iJ/«C3 ^ h^-/VT*i^# 

9. h*-/WBfl?LB#IC*J(4^3i5'^>'<>'©^# 

[0 0 7 0] E12^U J [2]3{C*5^-C, «^^g«(4, 
F TT U"CStS 1 0 t, Cixlc^|fi]|£g$ixS 
3SW<C*tlSiatR2 0t*fl|jLTI-»5. TFTJW^flS 

l-0(4;-^Jxi(4^S^v : -^7^-SffiT^ 

b^9, >EtlS]StS2 O«4, -0>Jx.(4^7^S«. J 5 :> ^StS 
so 74>f>&-5„ 
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[00 7 1] TFTTWiSl OlCfi, ¥ffi#)l;iJLT 
t&^OiHl 0 c v*SJBfeKT^5 (02t*T^!)O 

a, TFT 3 O^SSigHHit^te, ^ C0?t 10 c v 1*3 

[0 0 7 2] i3^tJ; TFT7WIS10 
tcfi, HfUftH 9 a ^ISUt feKTtJ ip. . ^<D±WCI±. 10 

^IttiKtl^, ®§fi^9 a »20iJ;ifi, I TO (In 
diumTin Oxide) JR« ^3§W#mttJR^'b&So £fc 

[ 0 0 7 3 ] {tH^ *HS]*R 2 O fctt. -?-<D^:ffitC^o 
T ZtfaWm 2 1 #lS:tt t>tvT*J <0 . t ©T«l: fi, 7 1' 

v^g^wgff^oDiaisi^a^is^^fciar^a 2 2 &wt 

ttbftT^Se >pri6]m®2 1 «^J^«\ 1 TOWkteZv 

[ 0 0 7 4 ] 2 0 Ktt, te^Xfi* h 9 -f 7° 

SrSSi t'-c; HUxficD*0<^S$r^-f : S^*^3'6 
"ostj!T-^l 6 a i^sa'ttWi^afiSVoitoas'**' ** 
19 ; >tl^]S^2 0«i^'©M)tiS^4)«l "" : - ' 
a' ^ig«y-^ffl^l ; bSt/i&jgSK^-r^«S«T " 

Kit £ *t S ffi £ WR*f JteW^JKfiJe-t* - t fc-JH? vlSi 30 
M3 0 0 if-^l6a id^ftS&ttiicDrtffiiJtcte 

[0 0 7 5] Z<OX oKffi&Ztitz. iii^m^9 a 

faW&2 1 timm-r^xo^mm^ixtLT FTT w 

gffil 0 £*tfag«2 0 tWMfctt. ^3iW->-;PMfc 

A£iV fi5 a B B ^5 O^JfM^ixS. ?i$ B B B S5 0 (i, tHfH 
m@9 a A^O«^^ppj!)p$HT^^l/^^T-ieiS]Ml 
6 2 2 i 9 Hff ^<OiS[Slttfl|i^ i: 3„ 5 0 

mz.tf-mxit&.nmco*-??- j 



/4 

[0 0 7 6] SiC. 1®*^.^ yf-V^TFT30©T 
twli, Tlfelfe^l 2#I£tt<bax-C^3o T«!J*fef*ISiT 

2 (i. T«?fcBI 1 UHTFT30 *mmWM-fZ> 

W.ifc<D{b. TFT7WISioc4il:«^n5: 
i l£ £ 9 , TFTTU^fStSl OOSfficDW^tCfet't 

f t 3 0 <D<&tetDmt*P5±i-%mm$:m-rz> a . 

[0 0 7 7] E)3f£:»3^T; jM^^-f yf/^fflTFT 

3 0l±, LDD (Lightly Doped Drain) «jt$r*LT 
*J"9. *Si3 ai ' SKjfe^3 ad^CDm^lCJ:!?^ 

1 a <Df--y^MS*£ 1 
a' . j|S«3 a t^il a i hJ6 

MI«r^trttflWK2. WM i a<D{6«gy-^|g 

« 1 bSt/©«gS K W >-mt& 1 c . i^^S 1 a ©« 
dlfel5K«»*KWi^W«l e^M 

[00 7 8] £££'3 «-±fctt,---»»KV-^«*jE 1 d 

inmmMM4iifij&i&ztixvs>.. . . 

[00 7 9] J*_l JMQIfilMM 1 JifCtt+.ffiS 71aS 
U«7 1 b&m^fijR3'0:o*sjl^££ftT*5!9 x -Jxfc 
Oitdfi, ■Pig7 1 aM7 1 b^ICSny:? 
# h*— ^8 l&'tfaV** K*— /V8 5^#>BB7L$ 
Kfc^ 2SMl6tftK4-2 : 4$«Sfe$nxW5 0 - ■ 

[0 0 8-b] : *2JBWf6«W-4--2±fcttr-^*Sl6- , i - iS-- 
ffM^tvTfc (9 , rtvfe,cO±{CI±v tpMm 7 1a ^ii D 

a^y^^h jus 5 4s»j«-* tufc^ 3 ji rajfe^ 4 

-•3?^^*UXV?^ : ^I^^59i'a>f*i-^ 
*'^fc"»^JiM«WIM-"'3-WiiiHtKW bixiTV^v - 
T0^S*^]^!£^ 

tf. St(6]Stg2 0ffiJJ*^TFT 3 0(O^-\^jVW$.1 
a' SO ! -eo#5afCAlt^A*tLJ: 5 b-tZt, ftffi, 
*3tRO-«S:«J«i-a*«»3 0 0 (#tc, ^(Djg2 
S73) a -caUtSrfT-5. fLT#l:a 

>-<?^ K^-yL-8 5WJCLt§ii3 0 0<D$J9AA> 

x\ zcommzmmisZo t-rz>ytiu&mytm4o 1 

fcJ:9a3t-e#S. lot; 7°D^^;?^ffi^0DS-a-W 

14 (CTxfi. 0. 00001-0. 000001 %n& 

tCi^TFT 3 0»C*3ltS)fell-^mBfLro^^S^iii 
^^a^SrKlt-C^So <fc>J. TFTTU^TStgl 0 
flij^b. TFT 3 0 \ ^Ji-m® 1 a' Xt/^rW^ia 
JcM^^^AWLi 5 £-f3ir. T«KS3t»l 1 atl 

nx-mm&mim^ms&T'-y-x m ^^ta^ ^ 
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[0082] n^Mmmmx-it^z. 4 o 

Hi, ID 2 \ctf Lfc J; ? Ic, #U£3 0 oaWA^H 

o t^ii3t^4 o i k^fflcomffiWffiftxz^'Si^ ■ 

let ^SWttftKt^-rHtf 
[0 0 8 31 114^^121 6. Sr#W.LX, #HJSfl2 

ii3 0 0« ^-^6 a , ^#ffi)ftK4 0 l&tfTflUJ. 
a^EJBI 1 1 a 4rttm.LJ.otfe*: LT*i-|35£Wfc¥B5ia . 
t?fc!9V-El5f4, HHtOB-B' #rffilf*5tf.5, i&7fc© 
tt^fc^-TB^WftWrffiia-Cifca. 12)6 14, ik«" 

[0 0 8 4] EMTfi, T-FT 3 0 & ±Jofr 
m*B3 0 0&tfx-*i^6 a ^fefcaft^jROrtaKS 

<E>T«fefcJ8Sl 1 aft{SJn?*S^T^5i 

[0 0 8 5] El4tC^-rj; oK\ S*IS3 0 0, 7*— * 
.*6-a.Jtt«B5Hi3fc»4 0-lj8»fe*Wfc©.4HWII©5*BI 
■n«K*»e$*fCV>6; : iSo-C, TFT7KIIS1 

-:[0 0 8 6 T : --t";L-C-, ,tS^t©T«I«i 1 a <7?ffiJj&- 

300, 6 a x sMHfcstJiu o i ). <ptei$.m 

TfcBIl 1 ali, ^ft^3 0 OS^T-.^SB a C0*IJ; 9 
t<«$^^5) . $B^«3t®4 0 l*s*BB 

P««SrSJ£-f-5«glilw*ilt5Tia!l*3tfflll 1 a <0fw»P 
14, «MMB3HK4 0. 1 cD$t$fl4 «9 □ 8(Jft0>rt{H£ 

aifiLTV^. lot, 1215 iz^irX 
LT^>^f«)^AMi-5^4-A*t3tL 1 a*£A/-CV*T 
t>, »^K%0I4 0 1 roflS^-feitfcA^L 1 *ST«« 
}tlKl 1 atf>(*9ffi-t*££t£<aT, rtBEStft^-frixasH 
t-gB#i£;fcl8l4 0. 1 <D\hmx~5LttkfrX&m$Llti%ttji 

[0 0 8 7] ^Jxtc^LT, E)6lOT%LfcJfci|Se»JcD£o 
<, <KfcT«aaH£tt 1 1 a©tMB*s. TftfliSftHl 1 c 
t LT^'-t-«t 0 ic, «B^i£jfclti4 0 1 cottffii •? f>#M 
PtM^rtfii)lcmifiLTU^/^ofct-rntf, StSffil- 
^LT^fe.fCA^-«^5rAW^-L~l--d^/u--T'^5, • 
§6^S*K4 0 ] W/&Wt/-cA*btL 1 *ST.«iS 
ftlgl 1 a ©(*9®T-5&t£;h.Trtffi£MftL 2 



76 

L, 3Efc-t*b#ai#*3teI»4 o l rortix-Rlt$nt# 

■tfSt^KTFT 3 OCD^^/MgJglCSoT h7^ 

[0 0 8 8] rOD<t 5lw|g|6©Jtt^JiJt!fcLTI§PlS>;i» 
fc«fc5K, #2Mfc70«fcJ:;h.tf, T«U63t« 1 1 afci 
•j, .TFT3 0©T«a»£*SSf9#te^3*ft$:fT 
n3R$k:f»a»te*l 1 a irSS#ii7fc)l£4 
0 1^4S3 0 OSfcyttx — *'&6 a©I*3ffii©|ifl 

±-C£5. JPx.T*HJS^fl§^li, SflilS 3 0.0©$1 

jfcSJyC^S. &oT, $4«>©Alt3fcL 1 •^JilJxSWM!) 

[0 0 8 9] £AJb©.BMWU:Bt91 Lfci 5 K,. *mMM1& 
KJttK =>^? h*— /u? 5^©.(+iftSriii§LJ:5 

t -f 5 * *WA&ytm 4.0.1 jt-r srt m'x- , wjt 

v f ; 7^ hJtd s K < Jo0J?5 < Sp D ntero®'te^* s 'si^ 
. tfcSo • ..... 

[00 9 0] «±»Wt;fcSWt»i|-ett,- 7 0 

■<oB3t«{ficflS«aiS?^tj!**ll3-o : o*; rtiKSTfe^t- 

Tzffi&£mmi;x\\z>'Ah wmmm.7-0 pwmimm 

. • ^Itfiffi 9 a t.T F T 3 .0. t tr. l t a ltttMi"S I 3 *** 

[0 0 9 1 ] u±mw LtcmMpmxtt. m 3 ^ l^c 

J: 5»w#tfcco«imJf SriMJii-SCiijcJ; <? , Sili9 
a CDTltiffi. (BP*>»' I3ir»1ifi4 3 CD^E) ld*5»t 
5f~^i6 a ^jfea6*3 a tCjBofcflWgt^ajSiS* L 
5<D£r, TFTTU-TStgl Otcfgl 0 c v$-iS5ri 

§12, sisiia&KBM i, jfS2Jimi6t»i$i4 2. s 

3JHIQ1UUI4 3»C«SrlioT, X- # ^ 6 a *f COK^ 

40 ^tft3 omzmibihtfzk^sivw-mt&m&ft'o 

TtiV^L I3TOM4 3^f2lTOil4 2 
CDiBDCDlfcSi&rCMP (Chemical Mechanical Polishin 
g) &mnxWmi-Z> r i: »C«t t) , 0^iW«SOG?r 

[0 0 9 2] jEKUUit&ej L/tUffi^figT-fj, li^-C 
yfV^fflTFT3 0f±, L< »4(g]3iC^LfcJ; 5 

|KWy?|i|l c (i^^cDrrb^^trtrsb^v^^ 
so -ir h^Jt4r^oTJ:i,>L, *S^3 a (D-UfrhteZ 
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&ii»fiy-^i dstfflitKM^awi era 

O8l^asco3ty— ^mkSrteJtT?^ ;*-7fl#©ttaE«:te "> 

[oo 9 3] *t,'*«wo«23a6' 

»2H1(S»<BH*JW-5V 02COA-A' Brffifc&iSi-* ' 

fiff©»rffiBi-c*>4.'*'7t,' ei 7 tc^-rsg 2 nmmnx' ■ 

[0 0 9 4] B7fc&V*-C.' % 2 SMs'»lB©*«3fc*K ' 
«T*fi, ftttHSklBU 0 2^B3Rfi»i9 a ©ijMKES 

sK-c^sl :os^, n^t%M r 4 o 2 20 

1 6'©*«rHlTTraJMi 5 0 ideKUTV^'©"?: :© ' 
; 4 0 2 Sr^-f"-5«^a* tv\ •*©te©#J*fc^ ; t' 3 ~ ' 

feii d'ibia : 3 •u-cttwUfc* -i-i&sm&k n-- 

'1f T*&>2>„ ' ' : "'" 

[0 0 9 5] ;©J: 9lcSC^7t^4 0 2 5rl*li9 

[0 0 96]"(S3IW) iSfctC,' ^PJco^3Hl£ 
JBttfco^-CEl 8 LT!ftBJ-t-5„ r. £ K0 8 14, 

US 3 SKtKX^ttKida'ri- 2> , 0 2 (DA — A' mffi^ttfc-fZ 

mffi<owimmx-hz>» ±it. Ei8^^3iiife^t? 

[0 0 9 7] -B8£*SV*-C. *3 3*lS»tt©*ft#*i£ 

m@9 a tfB&ztixtsb-r, &&m%m4 o 3*s*a « 

tttg^i: ^ri>5„ r©^, g&#ifet]gl4 0 3© 
W^y^^ h*— /b8 5f*5»ciS^$tl-5WT% 35#ig 

•*-^a^W4 ; 0 1 3^^^<0^*t^V^©^©'— 
^(co^TW, 13 1 a»bH3Sr#BS.LTtft!E L-fcH 1 

mmmmtmrnx-hi. *> 
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[.0 0 9 8] rcdipJC, 3y^^h*-^8 5SW 
■oWfifc*SttaiS**«9Sl$#$:. «&£3fiR4 0 3 7 

[0 0 9 9] (SE 4 HffiTBtfe)- #3S?J|©Jg 4 use 

^f£fcoV>TlI19£#!8LTtft93-t-5. E. ;i»;:0 9tt, 
SMISJ£^1£fc*m5* B20A-A' HfrffilcM&l-S 
<SBfr©Wrffi0-Cfc-3. 0 9^-ffS4 Ute^fgt? 

[o i o o] @9h*5^t« %Ammmm<onm.%^m 

m.X\±, Uft&ffl&A 0 4*Stp*8S7 1 a WTftiJtcEB 
$HT^5. r.<0©-&, SC55Ti)t^4 0 4tt, 

a>ib0'3 ^#.bs. Lxiftw ufc^ i mm® k mmx*t> 
[oioi] z<oi.o \z.m&m%m4 o 4 z^mm 7 1 

iftSriiilLJ: 5 t.-t*S)tSr^3tT#, : Otc 

[0 10 2] (^5H»i) *|gPJro^5»6 
»il;oi/Xi l 0X1/0 1 1 £r#fig E 

rtc0i o»4; %z5mM%m\ztetfz>^ m2<DA^A' J 

■ Wrffi'ic»^i-S«®f<o»ri5i2I-c*) t> : ; 01' lttv'Bi o 
•«DCg|5^O3tt^»rB0T-foSo 01O»c^-t"^5 

mmmmxit. 0 3 1 mmwMk mm^m^ 

mm i&tt sw: 

• [-0 i : 'o L 3-] 0 i-0 fc*5irMf r-JB^3fe*»'lB'©«ft3t*: 

S40 e&^it&mmfrbmj&ztixi^Zi as 

^«^4 0 5 (±; ^ 1 HJfeJg!ig(D^Jg3tM4 0 1 k 

5„ ^©ffiOltSto^tlj:, 01^b0 3$r#B8.LT 
[0 10 4] wOi3ttl«71a' <D#®fll)ttptC 
^8 5^»-tOf+iaS:iiiiau.J:5i:-*-53t*ra3t-et. 4# 

i:tft 3 o^ia^.Lfcffi^fittt^io^-cig^^rf^^ 

[0105] 15 SjftJKtt^rMSfc". I 3 ^® 7 1 a ' © 

g>mM&*x'&&mftm4 os*TW\zwim-tz<Di>w 

^«C5«miS4 0 6#R«#M7 5C0ttiai-ieg$H^CD 

■c, &mm*bt£Z>u#m%.Bi4 0 sd^-^js-r^v^ 

[0 10 6] EWM.^A^b(4lE}c0i ] »c*i-J: 
»»«3tBl4 0 5W8t*l7 5 Wi(S]< S^ffiX ^ffiS 
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fc* 4**181 4 0 6 4 0 5*&&#m7 5 

fl|4>f)B50#J:!)»iU». EP*>. Hi ill 

406 *t®&mytm4 osin, a d ^»tat«i 

[0107] UK. 5H)fc#tt-?tt. 71a' Sr 

95#ii5tffli4 0 5 tii 
S#:**mtt©a3ftBtd»5>»J«>t:, »»3S3tffl!Sr*ia >» 

[0108] {Q%%^mw.<o$Lwm&) $k±.<r>z o £ 

£Hll 2Wil 3 5r#MLTlftP^1-S. ft* HI 1 2 
(4, TFTT Wg&l 0£^©±Ul^£;ftfc<&*»/#; 
S*i:**:J*lfil*S2 0O{M*»e>afc?FffiElT?fc0, 11 
.1 3ti, 13 1 2©H-H' HrffiElX-fcS. 
[0 10 9] 01 3t~*i^T. TFT7WIS1 0 © ■ 20 

t>, ^©rtWcMffLT, WfcS^fWEl O.a ©JUiSS: 
S3t-*-S«»i: LT©«3tSl5 3 ^tttf feixX^*. 
-yi4*5 2 ©^©^Sfefcti:; IS 6 a td|B^*-§- 

4-r^^-l'5^^t?^i-5it^«tt3 7 ? -^i»6 at: • 
■•Wtd+iS-r-^IUBSliaK-r 0 \:JkXfftnW&&m&rf- -•. 
10 2#TFT7H«S 1 ■ O©— iafcieoTMRtffcih, 
T*St> .:^3tElft 3 a 'KjMEfflMMrBfje** 5 >-^"Ctt« • ■ 
•ITS^ i lC<fe.?):**i»-3^a^-JSEib#^«i»IElblHl!S 1 v ; . 
•'-•P r 4;*s , C ©— PS!i--5-2 iate^o-TKit ^^ 36 

1 «:Wfc*jj5flWE-l-0 aOiafc»-yCWfll»EEyilUT<> 
iiV SIiT'FTTWSSl 0©85- iBUifi; PM& 
a^fiUSc 10a ©MW-fSt} f>^fc*3£i»SgSb[H]j8S 1 0 
4JW*ofcCfc»©**<0»*l O 5;WRttfc*i/0* 
.5.' Sfc, MlSlS«20©3-t- &©'>/«£< i tlS 

coF^T-m^WJ-^il^r t ^fcfccDiSiiW 1 0. 6 "b «> 
Hx^So -t LT, mi 3^^i-«t 112,l:*L 
■fcv— /u#5 2 i »ffEn:iMB«:#o*J|6]S«'2 0#^ 

[0 1 10] ft, TFT7KIS1 0±tdfi, rixb 

<Dy : - j !?wmMmi& 101. *fii$iESbiH]gs 10 4#hc 
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[0111] EH±HI1 ^bH 1 3 CxVLm LfcH 

«s«ifi-e»4. x-^^igsbiHiss 1 0 1 RxfTjE^mmm® 

!§1045rTFT7KSSl 0©±HBH-7 5ftto9 
iZ, . #lx.tfTAB (Tape Automated bonding) S^g±t^ 
353S£;JxfcJMM!LS I fc, TFTTH'SS'iorojl 

t/«Mifc«)K:SS»i-SJ:5tL-C'b«t^.. .2*|6j£« 
2 0 ©S^ft^AW-rSffl^tfT FT7 \"( MM. 1 0 © 

a*t##mwi-3«fctt*-*, wiitn, tn*-k. v 

A (Vertically Aligned) ■=£— K, P D L C (Polymer D 
ispersed LiquidCrystal) K^©K)f1^e — K^>, 7 
— vy— h^— K//-7 !)-^7 y**— K© 

i?^gff^©*l6]^Kg$JT,5e • . .... . 

[0112] '6llJ;WW.Lfc|gltJRf8K*S.^S«ft3t^3S 

».RGBffl©7<>#^i Lx#*my^ti, # 

^ ^ hy^/vytcf4=g--* R.G B &,ftMm<oyj ? a <i v 9 

Lft^b. ®*m®9-a fc»|firtr«f3r36t|lj|fcR G B © 
* 5 - 7 -i o«»J» i * f *Hfiia* 2 0 _h 

Lt t i^s •ri©*->^4:fctfn:^ ^P^Ut^- 

mmm\z]sv%m%%¥gimzmmx.% ^ c *ti*i 

ff*j5)t btt <t • -fe 5VMi\ ;T F TT'W St5' 10 ± 
© Rl3Ifcf|Slf?li«g^W^m 'h # 
X'*7-7j'i'*m$:Bf&-f : bz\kk*Ji&XibZ> 0 r© 

tX\ ^©^Sr^JfflUT. RGBfe^^^m-t-^-l'^ 

[01 13] *i6^i4, ±mLtzmi&ftmizmbixz>i> 

IiaffiotBlUlftttWl 

iia 1 ] *i§pj©s 1 it*?»*©««i3t#««t*sit 5 
[i2] jsinffi««©m*#^s«fc**i*a^-* 
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[03 ] 1212 ©A-A' »rffi0T'fc5,, Id 

[04] j&i3S!fcjBttte*H*a***iu n% i e 

'&¥ffiElT**>5o 3 a 

[05] @4©B-B" WffifcfcttS. 6 a 

i-BISC«)<CWriHBl-e*>4. 9 a 

IB 6] JtiRWcfclt^^cDB-B' 1 0 

[07] JB23SJS»«^«t<502©A-A' Brffifctt io 1 1 

fc-tzmrJjoWiffim-ehZ,, i 2 

[08] ^3H3fe»ffi»Cj3ttS02roA-A' mmzft 16 

JS:-t-5l@BffWtHfffi0t?*)5. 2 0 

[09] ^4Hm^fl8^*5ltS02(OA-A' RfflEfc'tt 2 1 

i6i-a'«Bfo»aBH , e*5. ,«••-■. 2 2 

[010] JB5|0(SJK<fit*Slt5ia2©A-A , -WrffiJ= 3 0 

^i-5«iBif©WrasBi-e*)S. •• • - so 

[01 1 ] 01 0(DCnfr<D$l:J<;mffifflX*3bZ><, 70 

[012] mmmm<omn^t^m.\^n^TFTTi- 71 

^****o'±fc»**Hfc4MllijW»i*fc»rt«R 1 *» 7 1 

O«'J^bM-7t' 5 Fffi0T-fo5„ • 7 2 

[01 3] 01 2CDH-H' WE0T'fo-5o 7 3 

' (^©^1 7 5 

la- : ¥t»S '"81 

i a'* •" ' " 3 o 



••TFTTKiS 

c v ---M 

a -T«ai*K 

■••T*M6*« 

— eiPifli 

-»!*]** 
■•>Pt|o]ll@ 

-TFT 
•••TfoPeli 



- -^Si^cD^2M 

•••««#«■• • ' 

; 8' 2 8 3 , 8 /v- 

o-%"*«t ' • -• •• 

1 -40 5 ' - ; 



' •• ' [011 • ' " 

^""vr-YCTr'-'rVi''' .'/^p^^^jxz*-?" ~v?~"Tfe:^ 

... SI. :■„„•... ...52 : Sn .„\ .... 



Gl 



G2- 



Gm - 



70* 



T 
X 



-30 9a 
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XXr 
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X 



-3a 



Tf 



-X- 
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X 



^300 
3a / —3a 



n_x 
x 



T 
X 



^-300 



3a 



-300 
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(54) ELECTRO-OPTIC DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To display high-grade images by enhancing 
the light resistance at contact holes for electrically connecting pixel 
electrodes of an electro-optic device, such as a liquid crystal device, and 
near these holes. 

SOLUTION: The electro-optic device has the transparent pixel 
electrodes (9a), TFTs (30) connected thereto through the contact holes 
(85) and capacitor lines (300) which are laminated between the pixel - :;o 
electrodes and the TFTs, cover the channel regions of the TFTs from . . 

above and are notched to avert the contact holes when flatly viewed. ; ?u 

Further, the device has partial light shielding films (401) to cover the 
notched regions. . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor connected to the transparent pixel electrode and this pixel electrode 
through the contact hole on the substrate. The laminating is carried out through the interlayer insulation 
film between said pixel electrodes and said thin film transistors. The built-in light-shielding film of said 
thin film transistor cut and lacked so that a channel field may be superficially seen with a wrap from the 
upper part at least and said contact hole may be avoided, It is the electro-optic device which it sees 
superficially, and a wrap partial light-shielding film is provided, and said built-in light-shielding film 
consists of a protection-from-light layer and a light absorption layer at;least .the.field which said built-in 
light-shielding film cuts and lacks, and is characterized by preparing said light absorption layer in the 
side which counters said thin film transistor. .- 4 u \ •< - V 4> < 

[Claim 2] Said built-in light-shielding film is an electro-optic device according to claim 1 characterized/- 
by consisting of the same-film as the capacity line for adding storagercapacitance to said pixel electrode 
partially at least. • . t . 

[Claim 3] Said built-in light-shielding film is an electro-optic device according to claim V or 2 - — 

characterized by consisting of the same film as the data line connectedrto said. thin film transistor • 
partially at least. : ;v 4 v&r: ..gj-v <?\ -eats 

[Claim 4] It is an electro-optic device given in claim 1 which the-laminatjrig is carried -out directly, under vc 
said pixel electrode while said partial light-shielding film consistssofi a.jconductiveJight-shieldingLfilm,' and: 
is characterized by said pixel electrode being connected by said:contaet hole through said<partiaMight- 
shielding film, or any 1 term of 2. v :* .A r» ••:><>- . \*r:r 

[Claim 5] Said partial light-shielding film is an electro-optic device according to. claim 4 characterized by 
being covered from the upper part with said pixel electrode. . . _ t . . Vc* r*z 

[Claim 6] Said partial light-shielding film is an electro-optic device given, in any 1 term of claims 1-5 
characterized by seeing superficially and covering the predetermined range which spreads to the 
perimeter in addition to the field which said built-in light-shielding.film cuts and lacks. 
[Claim 7] It is an electro-optic device given in any 1 term of claims 1-6 which are further equipped with 
the middle conductive layer which carries out trunk connection of. said pixel electrode and said thin film 
transistor, and are characterized by said contact hole connecting said pixel electrode and said middle 
conductive layer. 

[Claim 8] The electro-optic device according to claim 7 characterized by building the storage 
capacitance connected to said pixel electrode by carrying out opposite arrangement of said a part of 
middle conductive layer and said a part of built-in light-shielding film through a dielectric film as a pixel 
potential side capacity electrode and a fixed potential side capacity electrode, respectively. 
[Claim 9] Said partial light-shielding film is an electro-optic device according to claim 7 or 8 
characterized by carrying out the laminating directly under said middle conductive layer. 
[Claim 10] Said middle conductive layer is an electro-optic device according to claim 7 or 8 
characterized by consisting of a conductive light-shielding film and serving as said partial light-shielding 
film. 

[Claim 1 1] It is the electro-optic device according to claim 7 or 8 which said middle conductive layer 
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has the multilayer structure containing a light-shielding film, and is characterized by said partial light- 
shielding film consisting of a light-shielding film in said multilayer structure. 

[Claim 12] It is the electro-optic device according to claim 8 which said middle conductive layer has the 
multilayer structure containing a metallic light-shielding film and the metallic conductive silicon film, and 
said partial light-shielding film consists of a light-shielding film in said multilayer structure, and is 
characterized by arranging said conductive silicon film at the latest of said dielectric film. 
[Claim 13] The electro-optic device according to claim 12 characterized by said conductive silicon film 
covering said partial light-shielding film from said dielectric film side so that the front face and end face 
suitable for said dielectric film side of said partial light-shielding film may not contact said dielectric film. 
[Claim 14] It is an electro-optic device given in any 1 term of claims 1-13 which are further equipped 
with the data line connected to said thin film transistor, and are characterized by specifying the non- 
opening field of each pixel by said built-in light-shielding film, said partial light-shielding film, and said 
data line including the main track section which said built-in light-shielding film intersects said data line, 
and is extended. 

[Claim 15] it is arranged at said thin film transistor bottom on said substrate, and can set in the part of 
said thin film transistor where it has the protection-from-light layer besides a wrap further, a channel 
field is seen superficially at least, and said partial light-shielding film specifies; said non-opening field — 
said — others --*the electro-optic device according to claim 1 ^characterized, by theprofile o&adight-:*:-. 
shielding film retreating inside said non-opening field rather than rthe profile of .said partial light-shielding ^ ^ ^ 

film. ' • . fi;:i ^ ■ . . 

[Claim 16] The electro-optic device characterized ;by. having the'thin film:transistor connected to vthe «. ?-/ rro 
transparent pixel* electrode and this pixel* electrode through the .contact cholexonithe./substrate,: and;the>:£ m<rc 
protection-from-light member formed in said contact hole. -.--*-r.-» - - 

[Claim 17] Said protection-from-light- member is an electro-optic device accordingto? claim -1 6r .T;r;' -o *-+r: 
characterized by consisting of a conductive protection-from-light. member which connects electrically^ iv;? ?j . 
said thin film transistor andsaid pixel electrode. said thr* riwn ?r *i::j^:<v* lwj k . > c: 

i [Claim 18] Said-protection-from-light member, \si an.electro-opticl device; accordingito claim &fkor$£k : »ar£H?ec :. 
;characterized:byrhaving;thenedge whichcextehds superficially frorh.;ppening of said^ contact ;hole. ^ ^rrur* xisr-c 

[Translation done.] • 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the technical field of the electro-optic device of the format 
especially equipped with the thin film transistor for pixel switching (TFT is called suitably below Thin 
Film Transistor:) into the laminated structure on a substrate. 
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[0002] 

[Description of the Prior Art] In the electro-optic device of a TFT active-matrix drive format, if incident 
light is irradiated by the channel field of TFT for pixel switching established in each pixel, optical leakage 
current will occur in excitation by light, and the property of TFT will change. It becomes important to 
shade the incident light to the channel field and its boundary region of TFT especially, in the case of the 
electro-optic device for the light valves of a projector, since the reinforcement of incident light is high. 
Then, it is constituted so that the channel field which starts by the light-shielding film which specifies 
the opening field of each pixel established in the opposite substrate, and its boundary region may be 
shaded conventionally. 

[0003] the built-in light-shielding film prepared on [ instead of an opposite substrate side ] the TFT 
array substrate in order especially to attain high numerical aperture-ization (that is, raise the ratio of 
the opening field in each pixel) of a pixel recently — or the technique which shades the starting channel 
field and its boundary region with the data line which consists of metal membranes, such as aluminum 
(aluminum), while passing through a TFT top is also developed. According to this technique, the 
protection-from-light engine performance to the light which can shade by approaching TFT compared 
with the case where it shades by the opposite substrate side, and. does not need to take a margin 
greatly in consideration of the gap at the time of the lamination of both substrates further, jn addition • . 
carries out incidence aslant»in;a substrate side is also. raised. Forithis^reason, the formation field i of a. 
light-shielding film can be stopped small, and it is supposed that it . is possible to attain high: numerical 
aperture-ization of a pixel, without dropping the protection-from-light/ engine . performance. 

[0004]- : v .• " .u - , * • ■ t ■ 

[Problem(s) to be Solved byvthe Invention].However, it is necessary toxconnect *TFT'^ 
and a pixel electrode by the contact hole through a direct or junction layer: .Therefore; it is necessary to 
cut and to lack the built-in light-shielding film by which a laminating is carried out .between TFT(s) and*, .* 
the pixel electrodes in^the- laminated structure on a substrate so that the; starting contact hole may be c. t 
avoided. Then, in the; electro-optic device especially equipped withuthei.transparent.pixebelectrode, in * .-»vi 
rthe^fieldrwhich^the: built-in light-shielding ifilm?in this; contact hole^andatsrneighborhood cutv'and was r ^ ■*«5ij--r 
lacked;t»an opticakomission ;willi arise :andscarry;,out and a contrastcEatiOi^ilbatsosfiali^J6S.Trn'r/Ba* Aasvjsxt :n r. < 
[0005] Furthermore, since such a built-in light-shielding film cuts and; light arrives cat the.channel field of .«:'.. 
TFT through the lacked field, change of the transistor characteristics by generating c of the optical 
leakage current like **** will arise, and image grace will fall. It is. actualization ****** to extent which 
can check degradation of image grace by looking by generating of- the optical leakage current which 
takes for attaining highly-minute-izing of an electro-optic device, <or. detailed-ization of a pixel pitch in 
order to meet a general request called high-definition-izing of a display image in recent years especially, 
for example, originates in an about 1000 luxs slight light. . . : 

[0006] Thus, there is a trouble that protection from light sufficient in the built-in light-shielding film 

which must be cut and lacked by relation with a contact hole cannot be performed. 

[0007] This invention is made in view of an above-mentioned trouble, and it excels in lightfastness also 

in the contact hole for connecting a pixel electrode electrically, and its neighborhood, and let it be a 

technical problem to offer the electro-optic device in which high-definition image display is possible. 

[0008] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, a pixel electrode transparent on a substrate, The thin film 
transistor connected to this pixel electrode through the contact hole, The laminating is carried out 
through the interlayer insulation film between said pixel electrodes and said thin film transistors. The 
built-in light-shielding film of said thin film transistor cut and lacked so that a channel field may be 
superficially seen with a wrap from the upper part at least and said contact hole may be avoided, It sees 
superficially, and a wrap partial light-shielding film is provided, said built-in light-shielding film consists of 
a protection-from-light layer and a light absorption layer at least the field which said built-in light— 
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shielding film cuts and lacks, and said light absorption layer is prepared in the side which counters said 
thin film transistor. 

[0009] Even if the laminating of the built-in light-shielding film is carried out through the interlayer 
insulation film between the pixel electrode and the thin film transistor according to the electro-optic 
device of this invention and there are few thin film transistors, it is a wrap from the upper part about a 
channel field. And the pixel electrode and the thin film transistor are connected by the contact hole 
which the built-in light-shielding film cut and was punctured using the lacked field. A built-in light- 
shielding film cuts, and since the lacked field is covered with the partial light-shielding film, it can shade 
the light which is going to cut and is going to pass through the transparent pixel electrode which 
consists of ITO (Indium Tin Oxide) film, for example, and the lacked field concerned by the partial light- 
shielding film especially here. That is, if the electro-optic device concerned is used as a side to which 
incident light (for example, incident light in the case of a projector application etc.) carries out incidence 
of the substrate side with which the built-in light-shielding film and the partial light-shielding film have 
been arranged, as a whole very high protection-fronrHight nature will be obtained by shading the light 
which is going to pass through a contact hole and its neighborhood. Therefore, the optical omission of 
generating of optical leakage current or a display image in a thin, film transistor by the light which passes 
through such a contact hole and. its neighborhood can be prevented effectively. . - 
;[0010] Moreover, an internal-organs light-shielding film can prevent. reflecting incident light irv.ajL.-i."-: l 
protection-from-light layer, absorbing. the scattered light in a light absorption layer/iand light carrying r : ,v 
out incidence to a*.thin film:transistor.*A protection-from-light layer has desirable, refractory metals, . . 
such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo Xmolybdenum); and Rb : (lead); and a- >< - 

• - light absorption layer has^a desirable polysilieon-side etc. \ . . v ^-oracr 1 i£*.y*: ^v:* or vr r:.^: • 

[001 1] In. addition,:such-.a. built-in light-shielding film and a partiaHight-shielding film consist of the metal-* -t - 
\ simple substance: containing at least one of refractory metals; .such^as & T^?'Gr^W;vTa;^MoK'molybdenum)p > ''^. - 
and Pb.(lead), an alloy;, metal silicide; a -polysilicon side, a thing that carried tout .the : laminating of these..- > ^ 
;On it consists ofvfilrriiContainingLOther metals,, such as aluminum, v •r.v. j.nsists aSvniro nc," : .**ni;:<# tfcrsi o v 
: [00:1:2] Inione^moderof Iher electro-optictdevice^of -this invention; said jbuilt-in lighfc-shie^ 

u aof the samerfilra^asathe:icapacity,ilineufor adding;storage. capacitariceiAoxsaid pixebeleGtrode.:partially^afcr..: r .r >;r^ 

least.. . * .'w r r ••■ 

[0013] According to this mode, it becomes possible [ a line ], since a built-in:light-shielding film andia ' - 
capacity line consist of the same film partially at least to attain simplification .of a laminated structure 
and a production process compared with the case where make the builtdnJightrshielding film, for *< . 
protection from light in a laminated structure chiefly, and it is crowded. For: example, a part of capacity 
line [ at least ] which comes to contain the electrical conducting material of protection-from-light 
nature, such as metals, such as a refractory metal and aluminum, and silicide, may serve as a built-in 
light-shielding film. Or a built-in light-shielding film may consist of same film as the capacity line 
concerned installed or separated from such a capacity line. . . - 

[0014] In other modes of the electro-optic device of this invention, said built-in light-shielding film 
consists of the same film as the data line connected to said thin film transistor partially at least. 
[0015] According to this mode, since a built-in light-shielding film and the data line consist of the same 
film partially at least, they become possible [ attaining simplification of a laminated structure and a 
production process ] compared with the case where make the built-in light-shielding film for protection 
from light in a laminated structure chiefly, and it is crowded. For example, a part of data line [ at least ] 
which comes to contain the electrical conducting material of protection-from-light nature, such as 
metals, such as a refractory metal and aluminum, and silicide, may serve as a built-in light-shielding film. 
Or a built-in light-shielding film may consist of same film as the data line concerned installed or 
separated from such the data line. 

[0016] In other modes of the electro-optic device of this invention, while said partial light-shielding film 
consists of a conductive light-shielding film, the laminating is carried out directly under said pixel 
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electrode, and said pixel electrode is connected by said contact hole through said partial light-shielding 
film. 

[0017] According to this mode, the laminating of the partial light-shielding film is carried out directly 
under the pixel electrode, and a conductive partial light-shielding film and the electric conduction film 
which constitutes a pixel electrode will be wired by the duplex in a contact hole. Therefore, also when an 
aspect ratio punctures a high contact hole, the structure which is hard to be cut when the electric 
conduction film is wired by the duplex inside a contact hole is acquired. 

[0018] In this mode, said partial light-shielding film may be covered from the upper part with said pixel 
electrode. 

[0019] Thus, if constituted, since there is completely nothing, that a partial light-shielding film is 
exposed to the maximum upper layer of the laminated structure on a substrate can carry out before-it- 
happens prevention of the situation of a metal ion etc. beginning to melt into inside, such as liquid 
crystal, from the metal membrane which constitutes a partial light-shielding film, and degrading liquid 
crystal etc., most or also when pinching electrooptic material, such as liquid crystal, for example 
between substrates and opposite substrates concerned. ... •« • . * 

[0020] In other modes of the electro-optic device of this invention, said partial light-shielding film is a 
*. . wrap about the predetermined range where it sees superficially and said buiKHn-light-shielding film 
v. ispreads to the perimeter^in -addition: to ;the field cut and lacked. l-; es -atfrar-tsub: :^--i*'Jc« fc -ii , F.:Vj-#; ! iu: 

.;[0021] According to this mode, a partial lightTshielding film is that of a wrap-about the predetermined: • i. ar- 
range which spreads around the -field which the ;built-in light-shielding film cuts rand- lacks .(namely;> ^ .„v:ia>ri Hj.:-.i 
perimeter of a contact hole); and r can ensure protection from light* Mtva«;r <>v iv-at.* tgniirna-*. sir**.!:*- 1 *** 

r*zi'U- ." -00022] In other modes. of the^electroT-optic device of this invention,r.it<has:furtherthe> middle conductive*:'* .^>vr>r 
. - layer which carries out .trunk connection: of said pixel electrode -and said thin film^transistor ; <and:said: • s - <. 
• : contact hole connects, saidrpixel electrode: and *said;middle conductive-flayer.^ ^mv'ttsi ^zs**y*rr \*vzv-x^?rK-'s.r^ 
■w*-s.*- . [0023] According to thisvmode^even if <betweenra:thin~film transistor and pixehelectrodesTisdong.by: ■< h. < ; 
» ^ relaying .a> middle conductive) layeri:betweenibothi is^compa 
vs\?£- (contact holes: of ajminor; f diametengood;tavoiding thec.technical difficulty 'whichcconnectSi'b'etweeii^bQtteinr^s?^ 
t... • 4 eoneacontact hole.. For examplerjatmiddle^conductive^layer comesito ^contain: electrical >conducting^L 5 -d;erja3aim£ 
y- materials, such as-metals, such as conductive silicon; a refractory metal, and aluminum, ;andjsilicidev*>'«" ^ s 

. i[0024] In the mode equipped (witlvthis middle conductive layer, the storage 4 capacitancecconnected to --it ^ z, 
said pixel electrode may be built by carrying out opposite arrangement of said a part of middle 
conductive layer and said a;part of builtrin light-shielding film through, a dielectric film .as a pixel -cr-nr?, ..i •-<; 
potential side capacity electrode and a fixed potential side capacity, electrode, ^respectively.- 
[0025] Thus, if constituted, since storage capacitance can be built using a middle conductive layer and a 
built-in light-shielding film, it becomes possible chiefly the built-in light-shielding film for protection, from 
light, and to attain simplification of a laminated structure and a production, process, compared with the 
case where make the middle conductive layer for junction in a laminated structure chiefly, and. it* is • . 
crowded. 

[0026] In the mode equipped with this middle conductive layer, the laminating of said partial light- 
shielding film may be carried out directly under said middle conductive layer. 

[0027] Thus, if constituted, in the laminating location comparatively near a thin film transistor, the light 
which is going to cut and is going to pass through a transparent pixel electrode and the lacked field 
concerned can be shaded by the partial light-shielding film by which the laminating was carried out 
directly under the middle conductive layer. 

[0028] In the mode equipped with this middle conductive layer, said middle conductive layer may consist 
of a conductive light-shielding film, and may serve as said partial light-shielding film. 
[0029] Thus, if constituted, in the laminating location comparatively near a thin film transistor, the light 
which is going to cut and is going to pass through a transparent pixel electrode and the lacked field 
concerned can be shaded by the partial light-shielding film which consists of a middle conductive layer. 
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Furthermore, it becomes possible chiefly the partial light-shielding film for protection from light, and to 
attain simplification of a laminated structure and a production process compared with the case where 
make the middle conductive layer for junction in a laminated structure chiefly, and it is crowded. 
[0030] In the mode equipped with this middle conductive layer, said middle conductive layer has the 
multilayer structure containing a light-shielding film, and said partial light-shielding film may consist of a 
light-shielding film in said multilayer structure. 

[0031] Thus, if constituted, in the laminating location comparatively near a thin film transistor, the light 
which is going to cut and is going to pass through a transparent pixel electrode and the lacked field 
concerned can be shaded by the partial light-shielding film contained in the middle conductive layer 
which has multilayer structure. Furthermore, it becomes possible chiefly the partial light-shielding film 
for protection from light, and to attain simplification of a laminated structure and a production process 
compared with the case where make the middle conductive layer for junction in a laminated structure 
chiefly, and it is crowded. 

[0032] As mentioned above, whea building storage capacitance by using a middle conductive layer as a 
pixel potential side capacity electrode, said middle conductive layer has the multilayer structure 
containing a metallic light-shielding film and the metallic conductive silicon film, said partial light- 
shielding film, consists of a light-shielding film in said multilayer structure, and, as for said conductive 
silicon film, being arranged at the .latest of -.said, dielectric film is desirable.;. .?--v :v; : :-v ■;- . - , : .w,: 

[0033] Thus; if constituted, since the conductive. silicon film will be:arranged atthe latest of a dielectric u,roj.?.' 
film among the middle conductive layers, which have multilayer structure, a metal ion ;etc; can carry out - '&;;r -. 
before-it-happens prevention of that (and a dielectric film is degraded) whichj invades into the dielectric 
film which consists .of silicon oxide: film- a^silicon: nitride film, etciieffectivelycfrom a metallic light-/ z; 
shielding film among the middle conductive layers. which have multilayer structures >- . ^>-: to* 

[0034] -In this casersaid:.conductive silicon film- has that desirable of said dielectric film- side: to. a wrap in tv 
said partial light-shielding film so that thevfront face and end faeesuitable for said dielectric-film, side of ■rooc 

:.said partial;light-shielding film may notrcontacttsaid' dielectric filmifurther-nhi-lrc ^ \~ ^: >t v'v. .?&z:^ z^ssJl 

r[0035]? Tvhus 1 , if constituted, a rnetalrion* etcxGannpnevent Jnvading<iimto:rai:diel:ecti:icifilrn^ more ;certainlyon sic xtz&r 

^from *a.*metallic light-shielding./filmsamong^ 
[0036] In-other modes of the electro-optic^device .of this invention^ it; has: further: the: data line * ^r^y 

- connected to said thin film transistor, and the:non-opening field.of each pixel is prescribed by said built- t:;*; r. 
in light-shielding film, said partial light-shielding film, and said data line including the main track section . . 
which said built-in light-shielding film intersects. said data line, and is- extended. : s - _-s: * 

[0037] According to this mode, the field which this cut and lacked is specified. to the non-opening field. 
of each pixel as the data line extended in the direction of 1, and the built-in light-shielding film 
containing the main track section which intersects this and is extended from a wrap partial light- 
shielding film. Therefore, the comparatively easy configuration in the laminated structure on a substrate 
can prescribe the opening field of each pixel. • - 

[0038] It is arranged at said thin film transistor bottom on said substrate, and the profile of a light- 
shielding film besides the above in the part of said thin film transistor where it has the protection-from- 
light layer besides a wrap further, a channel field is seen superficially at least, and said partial light- 
shielding film specifies said non-opening field may consist of this mode as it is retreating inside said 
non-opening field rather than the profile of said partial light-shielding film. . 

[0039] thus — if constituted — being concerned — others — by the light-shielding film, protection 
from light to the return light which comes from the thin film transistor bottom can be performed, and 
protection from light can be performed from the upper and lower sides of a thin film transistor. And 
since especially the profile of other light-shielding films is retreating inside a non-opening field rather 
than the profile of a partial light-shielding film, the incident light which carries out incidence aslant 
somewhat from the upper part escapes from the side of a partial light-shielding film, and the side of a 
thin film transistor, and it can prevent effectively very much internal reflection light and that this 
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reflects with the data line etc. further and multiple echo light occurs in the electro-optic device 
concerned on the top face of other light-shielding films. 

[0040] In other modes of the electro-optic device of this invention, it is characterized by having a pixel 

electrode transparent on a substrate, the thin film transistor connected to this pixel electrode through 

the contact hole, and the protection-frorrHight member formed in said contact hole. 

[0041] In this mode, it can protect that incidence of the light is carried out to a thin film transistor from 

a contact hole field, and generating of the optical leakage current of a thin film transistor can be 

suppressed. 

[0042] As one mode of this electro-optic device, said protection-frorrHight member may consist of 
conductive protection-frorrHight members which connect electrically said thin film transistor and said 
pixel electrode. 

[0043] According to this mode, a protection-frorrHight member can function as a junction member for 
the electrical installation of a thin film transistor and a pixel electrode. 

[0044] Moreover, said protection-frorrHight member may be equipped with.the edge which extends 
superficially from opening of said contact hole as other modes of. this electro-optic device. 
[0045] According to. this mode, it becomes possible to extend the field which shades incident light at the 
edge of a protection-frorrHight. member. . . . : * 

. [0046] In addition-as a thin film. transistor concerning this invention.cthe so-called top gate mold located 
*: in the; channel vfield'bottomris sufficient as a gate electrode, and .the< so-called bottom^ gatermold located 
* inrthe channel field ibottom is sufficient as a gate electrode; ^.cw-oi vrr.vj.vt. r - * 

•[0047] Such an operation, and , other gains of this invention are made/clear from the: gestalt of thev r tr v 
•» operation explained' belowri; : r. nu ? /« i:, r/'Orsrujri ■* •'•■/^ntr.v , ^;;jv< r 

[0048] - * - v^ ■ a * "■**' • • * * 1 • v i*"^-'>, ■ v i ■ * 

[Embodiment of the^Invention]^ Hereafter, the* operation gestalt of.this invention is explained-based on* a 
• .drawings The followingAoperation gestalten apply the. electro-opticrdevicej of this. invention:to liquid ; \ * 
cr^stakequipment>.,:L:;^. r;:.r ^ - * . \,c- : . .^sMi ; G>.vr,pme^ xi ' 

: ■ l ...c. vr[0049]?-(The < r1 stioperationi g<estalt).nvhe..configurationt of the electrx^bptic :deviceeinithe>i1 steop.eration. i. ooi 
■ } : j v gestaltcof ::this invention:is^first explained^with reference to- drawing»3 i:from idrawingA c aD^wing 4 Js:equal - 

: - circuits, suclvas various, components in .two or. more pixels formed in the shape, of :[ which .constitutes- 
v vjv theHmage display field. of an electro-optic device ] a matrix,. and;>wiring. :Drawirig 2 . is a top view of two or 
. .more pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel 

electrode, etc. were .formed adjoins each other. Drawing 3 is the.A-A' sectional- view of drawing 2 . In . 
. addition, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in 
drawing 3 . 

[0050] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals G1, G2, — , Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 
9a writes in the picture signals S1, S2, — , Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals S1, S2, — , Sn of the predetermined level written in the liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
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orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. The transmission to incident light decreases according 
to the electrical potential difference impressed in the unit of each pixel when it was in no MARI White 
mode, if it is in NOMA reeve rack mode, the transmission to incident light will be increased according to 
the electrical potential difference impressed in the unit of each pixel, and light with the contrast 
according to a picture signal will carry out outgoing radiation from an electro-optic device as a whole. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid 
crystal capacity and juxtaposition which are formed between pixel electrode 9a and a counterelectrode. 
[0051] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0052] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the slash field of a Fig. 
Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as a 
gate electrode (with this operation gestalt, especially scanning-line 3a is broadly formed in the part used 
as the gate electrode concerned). Thus, TFT30 for pixel switching by which opposite arrangement of the 
scanning-line 3a was carried out as a gate electrode is formed in the crossing part: of scanning-line 3a * 
and data-line 6a at channel field -lai, respectively. ' » ..v.. - u -c c.r t;:^: "-i*.v -.v -a*- 

[0053] As shown in ^ drawing 2 and drawing 3 , the capacity line 300 has the multilayer structure to which : 
the laminating of the 1st film 72 which consists of conductive polish recon film etc. -and the 2ndfilm;73v 
which consists of/metal silicide filmi containing a;nefractory metal etc. was carried:out.; Among-:these^the.' t 
2nd film 73 has a function as aprotection-frorrHight layer whichrshades TFT30/from;incident'light in a.?r 
TFT [ besides the function as the capacity line 300 or a fixed potential side capacity electrode of 
storages capacitance , *70r]30*.topv > ; -n ^^-ifivfl-"', - .^ o^* • ■ v .■ ^**:v- t :^'* ■';:^:y:jct '!r*-'.T .• : . : j«'^ ! f"' ,_yv . . ? * * 
[0054} Moreover; the? 1;st film 72 of the capacityJine 300 has a function as'a^light.absorption layer ■ i* >>x 
arranged between the 2nd^film 73as a protection-from-light layer bejsides'therf unction fas tthe capacity " ^ 
line t30O oreacfixed^pGftent^ 
:hand f ito.the-xapaei^ oppositecarrangemenfeistcarriedioiutvthrzo 
dielectric film>75.~has: a function: as' a light absorption layer arranged between; the 2nd film 73 -as-at •> j 
protection-from-light layer; besides \the^ function :as a pixel potential side capacity- electrodevof; storage ***. ■ 
capacitance 70, and TFT30, and has further the function which carries out trunk-connection of pixel 
electrode:9a and/the high. concentration drain field. 1e of TFT30.-In addition;- the:* 1st:film 72 as these^ 
light absorption layers and junction layer 71a consist of the quality of the material with the high , rate of 
light absorption as compared with the 2nd film 73 as protection-from-light layers, such as polish recon 
film. 

[0055] With this operation gestalt, storage capacitance 70 is formed by carrying out opposite 
arrangement of junction layer 71a as a pixel potential side capacity electrode connected to high 
concentration drain field 1e (and pixel electrode 9a) of TFT30, and a part of capacity line 300 as a fixed 
potential side capacity electrode through a dielectric film 75. 

[0056] The capacity line 300 was seen superficially and the part which laps with TFT30 from this main 
track part has projected it under drawing 2 Nakagami including the main track part extended in the 
shape of a stripe along with scanning-line 3a. 

[0057] An example of the light-shielding film in the TFT array substrate 10 consists of data-line 6a 
which consists of aluminum film etc. and has protection-from-light nature while being extended to the 
capacity line 300 which consists of the 1st film 72 and the 2nd film 73, and has protection-from-light 
nature like the above-mentioned while the main track section especially extended in the shape of a 
stripe in the longitudinal direction in drawing 2 in this way with this operation gestalt is included, and the 
lengthwise direction in drawing 2 . 

[0058] As shown in drawing 2 , it cuts and the capacity line 300 by which the laminating was carried out 



among both is lacked so that a contact hole 85 may be avoided, so that pixel electrode 9a and junction 
layer 71a can be connected in a contact hole 85. Therefore, the way things stand, an optical omission 
may occur in the field in which the capacity line 300 (or built-in light-shielding film) in a contact hole 85 
and its perimeter does not exist, or the light which passed through this may result in channel field 1a' of 
TFT30. However, with this operation gestalt, as shown in drawing 2 and drawing 3 , in the field which the 
capacity line 300 cut and lacked in this way, the laminating of the partial island-like light-shielding film 
401 is carried out directly under pixel electrode 9a. That is, the partial light-shielding film 401 is 
equipped with the edge which extends superficially from opening of a contact hole 85, and the edge is 
formed in the shape of an island. Therefore, the light which is going to pass through the field which 
transparent pixel electrode 9a and the capacity line 300 which consist of ITO (Indium Tin Oxide) film etc. 
cut and lacked is shaded by this partial light-shielding film 401. 

[0059] Especially with this operation gestalt, the laminating of the partial light-shielding film 401 is 
carried out directly under pixel electrode 9a, and pixel electrode 9a is connected to junction layer 71a 
by the contact hole 85 through the partial light-shielding film 401. For this reason, in a contact hole 85, 
the conductive partial light-shielding film 401 and the electric conduction film which constitutes pixel 
electrode 9a will be wired by the duplex (refer to drawing 3 ). Therefore, also when an aspect ratio 
punctures the high (for example, it is one or more) contact hole 85, reliable duplex wiring is built that it 
vis hard to be cut in a contact hole .85. \. ■ . ... ..v.. v ,v . >:a i. # u m . r j. .. 

[0060] And especially with this operation gestalt, the partial light-shielding film 401 is completely < ^- v , ; 
■ covered with pixel electrode . 9a from the- upper part (refer to drawing 3 ). Therefore; :since;the:partial ,. - ; 
/ light-shielding film 401 is not exposed into.the liquid crystal layer; 50>there is nothing for which a.metal v 

- ion tetc- begins to melt: in liquid crystal layer 50, grade . from the partial, iight-shielding film 401 ; and, liquid . v .*>.•„ 
crystal etc. is degraded (the seizure of a screen etc. is started): .-v « - * ?i y^-^i . . > 
[0061] Such a partial light-shielding film 401 consists of the metal simple substancej containing ^at least 

- one of refractory rhetals,t such: as Ti, Gr,.W; Ta, Mo; and Pb, an alloy, metal- silicide;- a ipolysilicon. side, a. 
thing that carried out the laminating of- these, respectively. Or it consists of;film;containing»/otherrmetals; nss. 

—such as aluminum. . .jo v^*c.:'*k ^;t^5.^-- : Stscffi £^ ^;ur^mv::uv rr psry-ji . : ^r r 

a [0062] Andtas shown:in. drawing^ ,iby the partiablight-shielding Jlml40;1?formed in >a .contact hole 85%ands 
* its perimeter in the shape of an island, and data-line 6a and the capacity line 300 which <constitute\an ■* v •:>.■=..? 
example of a. built-in light-shielding film like'the above-mentioned, Jt sees superficially^and the grid-like v i v 
protection-from-light layer is constituted, and the opening field which is each pixel is specified. . . 
[0063] On the other. hand, bottom light-shielding film 1 1a is prepared in the TFT30 bottom :omthe TFT f 
array substrate 10 in theshape of a grid. And channel field 1a of TFT30 is located including*^ joint with 
the low concentration source field 1b and low concentration drain field 1c (namely, LDD field) in the 
crossover field of bottom light-shielding film 11a of the shape of such a grid, (to therefore, inside of the 
crossover field of the built-in light-shielding film of the shape of a grid with the TFT30 bottom 
mentioned above). 

[0064] The 2nd film 73 and bottom light-shielding film 11a which constitute an example of these 
protection-from-light layers consist of the metal simple substance containing at least one'of refractory 
metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy,- metal silicide, a polysilicon side, a thing that carried 
out the laminating of these like the partial light-shielding film 401 mentioned above, respectively. 
Moreover, an example slack capacity line 300 of the built-in light-shielding film which comes to contain 
such 2nd film 73 has multilayer structure, since the 1st film 72 is conductive polish recon film, it is not 
necessary to form from a conductive ingredient about the 2nd film 73 to apply but, and if not only the 
1st film 72 but the 2nd film 73 is formed from the electric conduction film, it can carry out [ low **** ]- 
izing of the capacity line 300 more. 

[0065] Moreover, in drawing 3 , the dielectric film 75 arranged between junction layer 71a as a capacity 
electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin HTO film of 
about 5-200nm of thickness, and LTO film, or a silicon nitride film. As long as membranous dependability 
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is fully acquired from a viewpoint which increases storage capacitance 70, a dielectric film 75 is so good 
that it is thin. 

[0066] The 1st film 72 which it not only functions as a light absorption layer, but constitutes a part of 
capacity line 300 consists of polish recon film of about 150nm of thickness. Moreover, the 2nd film 73 
which it not only functions as a protection-from-light layer, but constitutes a part of other capacity 
lines 300 consists of tungsten silicide film of about 150nm of thickness. Thus, degradation of a dielectric 
film 75 can be prevented by constituting the 1st film 72 arranged at the side which touches a dielectric 
film 75 from polish recon film, and constituting junction layer 71a which touches a dielectric film 75 from 
polish recon film. For example, if the configuration in which the metal silicide film is temporarily 
contacted to a dielectric film 75 is taken, metals, such as heavy metal, will enter into a dielectric film 75, 
and the engine performance of a dielectric film 75 will be degraded. Furthermore, since the quality of a 
dielectric film 75 will be raised without putting in a photoresist process after formation of a dielectric 
film 75 if the capacity line 300 is formed continuously in case such a capacity line 300 is formed on a . 
dielectric film 75, it becomes possible to form the dielectric film 75 concerned thinly, and, finally storage . - 
capacitance 70 can be increased. 

[0067] As shown in drawing 2 and drawing 3 , data-line 6a is connected to junction layer 71 b for trunk 
connection through the contact hole 81, and junction layer 71b is further connected to 1d of high, 
concentration source fields electrically through the contact hole 82. among semi-conductonlayer 1a.:: . <j> : ;^.i 
which consists of polish recon-film. In: addition, coincidence formation of the junction layer 71 b is carried 1 
■r : out from the same film as junction layer.~74a with ;many functions mentioned above. , v - . »• \: ^r-vvtE-^Vi 
? <[0068] Moreover; it is installed in the. perimeter ;from the image display field where pixel electrode 9a has 
^ been arranged, it connects with<the ^constant source of potential 'electrically/ and let the .capacity line. r^U 1 *?: ?: ** 
300 be fixed- potential. The constant source-of potential of a positive supply or a< negative supply •■■ v vr 
. supplied to the data-line drive circuit- (it mentions later) which controls, the ^sampling, circuit which -v:t-n:?^^c 
.-supplies the scanning-line drive circuit .(it? mentions later) and picture-signal fonsupplying-the: scan signal: m&Vx^ 
i.. z ri.rfor driving TFT30rto scanning^liner3a. £ as a staritingyconstant sourca>of potential ;to .data-lines6a is . ^/ 

: insufficient, and the^constant potential supplied to the counterelectrbdeu2c1 .of the-opposite^substrate ^O. pcl ac/t 
: .TC3ti&?atsorayailab^ ."ug.'Sv 
:TFT30 also about bottom ; light-shielding.film::1'1a v it is good to instalhihthe perimeter from; an image . er*^ « 
:display field, and to connect with the constantrsource of potential like thexapacity line 300. • . 1 ^t3?^v 
[0069] Pixel electrode 9a is electrically connected to high concentration drain field 1e among semi- ,: 
..conductor layer .1 a through contact holes 83 and 85 by relaying junction, layer. 71a. namely, — this* r« -vr. o --.\ 
operation gestalt — junction layer 71a — the function as a pixel potential side capacity electrode of '-.^ 
storage capacitance 70, and the function as a light absorption layer — in addition, the function which 
carries out trunk connection of the pixel electrode 9a to TFT30 is achieved. Thus, if the junction layers 
71a and 71b are used as a junction layer, even if the distance between layers is long to about 2000nm, 
between both is comparatively connectable good in two or more. in-series contact holes of a minor 
diameter, avoiding the technical difficulty which connects between both in one contact hole, it becomes 
possible [ raising a pixel numerical aperture ], etching at the time of contact hole puncturing runs, and it 
is useful also to prevention. 

[0070] The electro-optic device is equipped with the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and 
drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. 

[0071] It sees in the TFT array substrate 10 superficially, and grid-like slot 10cv is dug in it (the bottom 
of drawing 2 Nakamigi is shown by the slash field of **). Wiring, a component, etc. of scanning-line 3a, 
data-line 6a, and TFT30 grade are embedded in this slot 10cv. The level difference between the field 
where wiring, a component, etc. exist, and the field not existing is eased by this, and a poor image, such 
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as poor orientation of the liquid crystal which finally originated in the level difference, can be reduced. 
[0072] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive film, such as 
for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic film, such 
as for example, polyimide film. 

[0073] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0074] You may make it prepare the light-shielding film of the shape of the shape of a grid, and a stripe 
in the opposite substrate 20. It can prevent more certainly that the incident light from the opposite 
substrate 20 side invades into channel field 1a\ low concentration source field 1b, and low concentration 
drain field 1c by the light-shielding film on the opposite substrate 20 concerned with the capacity line 
300 and data-line 6a which constitute a protection-fronrHight layer from taking such a configuration like 
the above-mentioned, furthermore, the field where incident light is irradiated, to the light-shielding film 
oni such an. opposite substrate 20. at least — high. — : it serves to prevent* the temperature rise. of an . . 

■■\ .r electro-optic device by forming-by- the film [ **** ]. In addition, in this way ; the light-shielding film on 
the :opposite substrate 20 is formed so that it may be located inside the protection-fromHight layer . 

. : which sees superficially preferably and consists of a capacity line 5300 and dataHine* 6a. Thereby; the . *.--..■..' * 
: ' effectiveness ;of such/protection from light and temperature rise prevention's acquiredby rthe light- \ • 
shielding film on the opposite substrate 20, without lowering the;numerical.aperture of each.pixel.N. r-- 
. :* r [O075]rThus f between the TFT array substrates 10 and the opposite :substrates *20 which have been : * — ^ 

m iv arranged. so that pixel electrode>9a< and the counterelectrode 2 kwhich were constituted-may meet, the - ! 

* e cr.uliquid xrystaLwhichuscan^example^of electrooptic. material is enclosediwithuthe ispace- surrounded by thev % 
*below-mentibned:-sealantriand theuliquid crystal -Iayera50. is formedi<5Phediqui#ietrystalv|ayerc50itakesia^^ xr-^yji 

,^ ::v predetermined-orientationsGondition^ithrtherorientation film 1 6?andi*22umthe^^ 

: r field from pixel -electrode .9a;are ?not impressed. The liquid crystablayer. 50 consistslof liquid. crystal ■ 
iv; 1 which. mixed the pneumatic liquid crystal- of a. kind or some kinds. It is the-adhesives which, consist of a : - -. ■• 
. photo-setting resin or thermosetting resin in order that a sealant may stick the. TFT array substrate 10 
* and the opposite, substrate 20 around those, and gap material, such as r glass fiber for making distance : 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0076] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel 
switching.. The substrate insulator layer 12 has the function to prevent change of the property of TFT30 
for pixel switching with the dry area at the time of polish of the front face of the TFT array substrate 10, 
the dirt which remains after washing, by being formed all over the TFT array substrate 10 besides the 
function which carries out layer insulation of TFT30 from bottom light-shielding film 11a. 
[0077] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and 
semi-conductor layer 1a are insulated, and semi-conductor layer 1a and low concentration drain field 1c, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0078] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
leads to the contact hole 82 and high concentration drain field 1e which lead to 1d of high concentration 
source fields was punctured respectively is formed. 

[0079] On the 1st interlayer insulation film 41, the capacity line 300 is formed at junction layer 71a and 
71b list, and the 2nd interlayer insulation film 42 with which the contact hole 81 and contact hole 85 
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which lead to the junction layers 71a and 71b, respectively were punctured respectively is formed on 
these. 

[0080] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 which leads to junction layer 71a was formed is formed on these. 
Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 43 constituted in this 
way. 

[0081] According to this operation gestalt constituted as mentioned above, if incident light tends to 
carry out incidence channel field 1a' of TFT30, and near the from the opposite substrate 20 side, it will 
shade by the capacity line 300 (especially the 2nd film 73) and data-line 6a which constitute an example 
of a built-in light-shielding film. And the capacity line 300 cuts especially corresponding to the contact 
hole 85, and since the lacked field is covered with the partial light-shielding film 401, it can shade the 
light which is going to pass through this field by the partial light-shielding film 401. Therefore, even if 
powerful incident light, such as incident light in the case of a projector application, carries out incidence, 
very high protection-fronrHight nature (for example, about 0.00001 - 0.000001% of permeability) is 
obtained. Therefore, the optical omission of generating of optical leakage current or a display image in 
TFT30 by the light which passes through this field can be prevented. On the-other hand, from the TFT 
array substrate 1 0 side, if return light tends to carry out incidence channel field 1 a' of TFT30, and near ;■•.*. 
the: It shades by bottom. Jight-shielding film 1 la (in combining two or more, electro-optic devices by.*the •* 
projector for the color displays of a double plate type etc. through prism etc. and* constituting one - ? ■. . .< 
optical system especially): since the return light which consists of an incident 1 light:part: .which* runs ' f. v - 
through: prismvetc:^ from other electro-optic devices is powerful, it is effectiver:.^:.^ a^ iiSv-r t-/v; , - -,va" 

;-[0082] Furthermore/ especially^with this operation gestalt, since the partial light-shielding film/401 has : i5£*.*w* 
covered the range quite larger than the. field which the capacity lineM300>cuts-;and lacks as shown in- - 

r. drawing 2 y it can ensure' such protection from~light. What is neeessary : is just :to^ set tup the: wrap-range t^: -" 
individually concretely by simulation: experimentally, experientially?iand theoretically -with>such*a.parlials: ^rt.ji;*':: 

A light^shielding^filmr-401ain^viewj.of an equipment ; .specification and^the protectipnt7from-lightf;nature • viiunr^.r:.. 

idemanded.Hncortder^ta^ into^a ^substrate ;fromithe.>gapcbetween '&&av:jvs ^kh 

-vertical both especially ;;when::the:distance 'between layers between^theTc^^paGity^in^.^300^a^.d:th& partial.: nitra 
light-shielding film 401 is>larger : ^ : ^~ . ^ u ; r-r- .^rc'-^ir vs.—* ■* \r~ - ■ *• 

[0083] . Next, with reference to; drawing 6 <, explanation is further added aboutvthe protection from light in v \:» - r- 
this operation gestalt from drawing 4 . Drawing 4 is a graph-top view which extracts the capacity line * 
300, data-line ;6a, the partial light-shielding film 401, and bottom light-shielding film* A 1a,. and expands; * 
and is shown,. and drawing 5 is the graph-sectional view in the B-B' crossvsection of drawing. 4 showing 
the situation of protection from light. Moreover, drawing 6 is the graph-sectional view of the part 
corresponding to the B-B' cross section of drawing 4 in the example of a comparison. 
[0084] At drawing 4 , the non-pixel opening field specified by the built-in light-shielding film and the 
partial light-shielding film 401 of the shape of a grid which consists of the capacity line 300- and data- . ■* ■ 
line 6a which shade TFT30 from the upper part is shown by hatching. On the other hand, grid-like 
bottom light-shielding film 1 1a is independently shown by the broken line. 

[0085] As shown in drawing 4 , the non-opening field of each grid-like pixel is specified from the 
capacity line 300, data-line 6a, and the partial light-shielding film 401. Therefore, the comparatively easy 
configuration in the laminated structure on the TFT array substrate 10 can prescribe the opening field of 
each pixel. 

[0086] And similarly the formation field of grid-like bottom light-shielding film 1 1a is located in the 
formation field of the protection-from-light layer (namely, the capacity electrode 300, data-line 6a, and 
the partial light-shielding film 401) of the shape top of a grid (that is, it is formed somewhat small and 
bottom light-shielding film 1 1a is formed more narrowly than the width of face of the capacity line 300 
and data-line 6a). Especially the profile of bottom light-shielding film 1 1a in the part where the partial 
light-shielding film 401 specifies a non-opening field is retreating inside a non-opening field rather than 
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the profile of the partial light-shielding film 401. Therefore, as shown in drawing 5 , even if incident light 
L1 contains the component which carries out incidence aslant somewhat to a substrate side, the 
incident light L1 which escaped from the side of the partial light-shielding film 401 is reflected by the 
inside of bottom light-shielding film 1 1a, and internal reflection light and it can prevent effectively the 
situation which is further reflected by the inside of the partial light-shielding film 401, and serves as 
multiple echo light. 

[0087] On the other hand, like the example of a comparison shown in drawing 6 , temporarily, the profile 
of bottom light-shielding film 1 1a so that it may be shown as bottom light-shielding film 11c Supposing it 
is not retreating inside a non-opening field rather than the profile of the partial light-shielding film 401 If 
incident light L1 contains the component which carries out incidence aslant to a substrate side, the 
incident light L1 which escaped from the side of the partial light-shielding film 401 is reflected by the 
inside of bottom light-shielding film 11a, the internal reflection light L2 will occur, it will be further 
reflected by the inside of the partial light-shielding film 401, and the multiple echo light L3 will occur. 
And such an internal reflection light and a multiple echo light may degrade transistor characteristics 
very much to the channel field of TFT30 while reducing the contrast ratio of a display image. 
[0088] Thus, as compared with the example of a comparison of drawing 6 , according to this operation 
gestalt, it can prevent effectively that can perform protection from light to the return light which comes . . 
from the TFT30 bottomland internal reflection light and multiple echo light occur* in . coincidence by. . 
substrate light-shielding film .1 1a between the insides of substrate light-shielding film 1:1 a, ?the partiaH wft«v 
light-shielding film 401, the: capacity line 300,. or data-line 6a so that- clearly. In addition, the: 1st film 72 *v. - f 
' of the capacity line 300 and junction layer 71a are constituted as mentioned above from: the light : \ , r . 
^ - absorption layer by this operation :gestalt. -Therefore, if internal reflection^ight-and multiple-echo light ::.r ny.zr* 
arise somewhat by slanting incident light L1 and the above-mentioned slanting return* light, absorption . 

•r-' - removal by these light'absorption layers ispossible/r' -r*~ ;v ^^^r^^-:^:-nr!r ,>, ;^T^r vrwxc 

v [0089] As explairied^to. the^above detail;:by shading the light which: is? going to pass:>thKoiiigh a contact ^ • 
r asr* hole 85 orv its neighborhood':by<thefpartial: light-:shielding film AQhietcj byiraising lightfastnessv properly A» ?v.tTj : :-j 
: a: 4 degradation bytheiopticafc^ pixel switching can be redueed^an'diifinally^the^m^:^i 

^* r. h v;bright image display "high- possible: according, to this ;?ii,^s:i: 

operation gestalt. .- «*»;'r»:. » 

[0090] Although the configuration- which uses the capacity line 300. containing the fixed pptentiaHateral ^ 
electrode of storage capacitance 70 as a built-in light-shielding film is adopted with the operation 
gestalt explained -above; it is also possiblevto constitute the pixel potential lateral electrode of storage 
capacitance 70 as a built-in light-shielding film, or it is also possible to constitute the junction layer 
which carries out trunk connection of pixel electrode 9a and TFT30 as a built-in light-shielding film. 
What is necessary is just to form a pixel potential side capacity electrode or a junction layer from 
conductive light-shielding films, such as refractory metal film, in any case. 

[0091] By carrying out the laminating of many conductive layers with the operation gestalt explained * • 
above, as shown in drawing 3 Although it is easing by digging slot 10cv to the TFT array substrate 10, 
that a level difference arises to the field in alignment with data-line 6a and scanning-line 3a in the 
substrate side (namely, front face of the 3rd interlayer insulation film 43) of pixel electrode 9a Change 
into this or, in addition, the substrate insulator layer 12, the 1st interlayer insulation film 41, the 2nd 
interlayer insulation film 42, and the 3rd interlayer insulation film 43 are trenched. By embedding wiring 
and the TFT30 grade of data-line 6a etc., may perform flattening processing and grinding the level 
difference of the top face of the 3rd interlayer insulation film 43 or the 2nd interlayer insulation film 42 
by CMP (Chemical Mechanical Polishing) processing etc. — or the flattening processing concerned may 
be performed by forming in Taira and others using organic [ SOG ]. 

[0092] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
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low-concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a, and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the optical 
leakage current of a joint with a channel, the source, and a drain field can be prevented, and the current 
at the time of OFF can be reduced. 

[0093] (The 2nd operation gestalt) Next, the 2nd operation gestalt of this invention is explained with 
reference to drawing 7 . Drawing 7 is the sectional view [ in / here / the 2nd operation gestalt ] of the 
part corresponding to the A-A' cross section of drawing 2 . Moreover, with the 2nd operation gestalt 
shown in drawing 7 , the same reference mark is given to the same component as the 1st operation 
gestalt shown in drawing 3 , and the explanation is omitted. 

[0094] In drawing 7 , the partial light-shielding film 402 is arranged with the electro-optic device of the 
2nd operation gestalt at the pixel electrode 9a bottom. In this case, the partial light-shielding film 402 
does not need to be conductivity. However, since the location of the partial light-shielding film 402 
separates, only the orientation film 16 and is close to the liquid crystal layer 50,. even if it contacts the 
liquid crystal layer 50'with this operation gestalt,- it is desirable to form the.partial light-shielding. filnrr.402 ^ 
from the ingredient chemically stabilized to the liquid.crystal which does not degrade this. About other -nr.*: m 
configurations, it is the same as that of the^tst operation gestaltcexplained, with reference to drawing:3 : U 
from drawing 1 . : ---.r-v .«•••' ' r^r r^n - ' ^^ ^ . • ;• • ■■ *: 

?E0095] Thus, even if^it arranges the partial light-rshielding film 402 .to .the pixel. 1 electrode 9a up side, the_ ,k 
light which is going- to pass through a contact ; hole~ 85 or its neighborhood can be shaded, and the high * - w 
protection-from-light engine performance is obtained. . 
[0096] (The 3rd operation gestalt) >Next, the 1 3rd; operation gestalt'ofrlhis ^invention is.explained with v ;z& 
reference to drawing^ . . Drawing fr -isnthe; sectional :*view [ in / henei^the^3rd ^operation gestalt ] of then*?a&5* 
part correspondingtto the A-Ar:crossvsectioh;ofi drawing 2 . Mone.ovej5f;iwith£thei3rd^ 

; shownsin: - drawing:^ the samevcompbnentias^the '^iSteoperatiGnsr-i'v^scrsKl-- 

gestalt shown in drawing 3 , and the explanation is omitted. w -r*r r.*:r*vvr. ; t .i: 

[0097]* In drawing 8 , with the electro-optic 'device of the 3rd operatiomgestalt, pixel electrode 9a is not- 4 y*7. 
formed a contact hole 85 and near the, but the partial light-shielding film 403 is independently formed in 
them. And the electrical installation between both is taken because the-amount of [: of the. partial, light- v..::*: 
shielding film 403 ] edge puts on pixel electrode 9a : In this case, since only the partial light-shielding film 
403 is wired in a contact hole 85, as for the partial light-shielding film 403, consisting of a conductive 
high ingredient is desirable. Furthermore, even if it contacts the liquid crystal layer 50 with this 
operation gestalt as well as the case of the 2nd operation gestalt, it is desirable to form the partial light- 
shielding film 403 from the ingredient which does not degrade this. About other configurations, it is the 
same as that of the 1 st operation gestalt explained with reference to drawing 3 from drawing 1 . 
[0098] Thus, also by replacing pixel electrode 9 part in a contact hole 85 and its neighborhood by the 
partial light-shielding film 403, the light which is going to pass through a contact hole 85 or its 
neighborhood can be shaded, and the high protection-from-light engine performance is obtained. 
[0099] (The 4th operation gestalt) Next, the 4th operation gestalt of this invention is explained with 
reference to drawing 9 . Drawing 9 is the sectional view [ in / here / the 4th operation gestalt ] of the 
part corresponding to the A-A' cross section of drawing 2 . Moreover, with the 4th operation gestalt 
shown in drawing 9 , the same reference mark is given to the same component as the 1st operation 
gestalt shown in drawing 3 , and the explanation is omitted. 

[0100] In drawing 9 , the partial light-shielding film 404 is arranged with the electro-optic device of the 
4th operation gestalt at the junction layer 71a bottom. In this case, the partial light-shielding film 404 
may have conductivity, or there may be. [ no ] About other configurations, it is the same as that of the 



1st operation gestalt explained with reference to drawing 3 from drawing 1 . 

[0101] Thus, even if it arranges the partial light-shielding film 404 to the junction layer 71a down side, 
the light which is going to pass through a contact hole 85 or its neighborhood can be shaded, and the 
higher protection-from-Iight engine performance is obtained by shading in the laminating location close 
to especially TFT30. 

[0102] (The 5th operation gestalt) Next, the 5th operation gestalt of this invention is explained with 
reference to drawing 10 and drawing 1 1 . Drawing 10 is the sectional view [ in / here / the 5th operation 
gestalt ] of the part corresponding to the A-A' cross section of drawing 2 , and drawing 1 1 is the 
expanded sectional view of C part of drawing 10 . Moreover, with the 5th operation gestalt shown in 
drawing 10 , the same reference mark is given to the same component as the 1st operation gestalt 
shown in drawing 3 , and the explanation is omitted. 

[0103] In drawing 10 , it is constituted from the multilayers in which junction layer 71a' contains the 
partial light-shielding film 405 and a conductive layer 406 by the electro-optic device of the 5th 
operation gestalt. Here, the partial light-shielding film 405 consists of a metal membrane like the partial 
light-shielding film 401 of the 1st operation gestalt, and a conductive layer 406 consists of conductive 
silicon film like junction layer 71a in the 1st operation gestalt. About other configurations,, it is the same 
as that of the 1st operation gestalt explained with reference to drawing 3 from drawing 1 -* 
5 ■;£;. : v[01:04] -Thus, the light which is going to-pass through ;a contact hole 85 or its.neighborhood:also asva ; ^- 
configuration which contains the partial light-shielding film 405 in the- multilayer, structure of junction - 
: layer 71a'<can be shaded, and. the higher -protection-fronrHight engine:performance"is^obtained by • / - . 
shading in the laminating location close to especially TFT30. .r»-^;-*ipj i o ^ i-c*- v : r ? ; \ 
w - ,E0105]'It is desirable to arrange the partial light-shielding film 405 to.the down osidet-in ±hevmulti|ayerr ^« , 
it* - structure of junction layer 71 aVespecially with the 5th operation gestalt. Thus, if constituted, since the 

v electric-conduction film 406 which consists of conductive silicon film wilbbe^arranged^at the latest of a* ' . . - s 
. ,v. . .dielectric film 75, :a metal ion etc.v can prevent invading into a dielectric rfilm 75 from'the partial :light- v % - , 
hifrrf.« : r.shielding-film 405 which; consists of a metal membrane:; ■ •. *. ^^^.aSa^/t^rri . 4v>a vftraft-. «». * rs&::- ^vr^v- -st.-* 
I.:, -* -::i:m [01061/ As^furtheroshown *:inf .drawing?da1/ .feom?this viewpoint, the electric/conduction ifilm'^Oe^hich a: ? ,. raree-i-r 
**■ ticw consistsrofcconductiversife^ and endcfacelsuitable^fbrothe dieiectricttfilnv 75 ax:\r;r <r- 

t ~ side of the partial light-shielding film 405 may not contact a dielectric film 75 has that morevdesirable of 
ir-r- j:a dielectric<film'75.«side'to < a'wrap in the partial light-shielding film* 405::That is; it .is: good-only for die- * 
length-deltad to form the electric conduction film 406 in left-hand side for a long time rather than the 
^ • partial light-shielding film 405 at drawing ,1 1 . Thereby, a metal ion etc.^can prevent invading into a . . 
. . ■ • dielectric film 75 more certainly from the partial light-shielding film 405. 

[0107] In addition, although junction layer 71a' was constituted from multilayers containing the partial 
light-shielding film 405, the junction layer itself is formed from a conductive light-shielding film, and you 
may make it serve as a partial light-shielding film with the 5th operation gestalt. In this case, in order to 
avoid contact to a junction layer and a dielectric film 75, the pixel potential side capacity electrode of 
storage capacitance 70 may be formed separately from a junction layer. 

[0108] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 12 and 
drawing 13 . In addition, drawing 12 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 1313 is a H-hT sectional view 
of drawing 12 . 

[0109] In drawing 13 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
light-shielding film 53 as a frame which specifies the circumference of image display field 10a is formed 
in parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
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which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 may be arranged on both sides along the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the flow material 106 
for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 13 , the opposite substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 12 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[01 10] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal; and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in ^addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[01 1 1] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate* instead of, forming the data-line^ drive circuit 101 and the scanning-line drive circuit -ifc04 ion- v:^ if 
the- TFT array substrate »10 electrically and mechanically through thetanisotropy electric-conduction. film- - r 
prepared in the periphery of the TFT array substrate 10 with the ' operation gestaltiexplained with r * 
reference to drawing 1 3 from drawing 1 above. Moreover, according to the exception of modesof : • 
operation/such as Tl\k mode;. A/A- (Vertically. Aligned) mode, and PDLG (Polymer Dispersed :LiquidGrystalX *<*- | M3 
mode.and the* no MARIi White mode / NOMA reeve rack mode, a polarization film,*a* phase contrast film; * * • - ■- 
a?polarizing*plate, etc. are respectivelyarranged in a predetermined direction! afethersideHn r which?the^^ 
outgoings radiation Jight of the side- in which rthe incident light of ther.oppositeisubstrate 20rcarries: out". . ^.tv r/ e 
incidence,- and the: TFT' array substrate 10:> carries out.outgoing radiatiom .*n& ifc&. tf:*- &cra>< au^srsnsTtf ^ 
[01 l*23^Sinceithe:ieletoK^^^ gestalt explainediabovevisiap^ 

- thev electro-optic devicetoffthrefesheetSiiwill^beirespectively usedias.^a Jight valve ;for^R\GBV'and^^>£^h«.. : ^r^^i:-^ 
incidence of the light of each colorrespectivelydecomposed through the dichroic: mirror for RGB color* ~ •'■» 
separation will be respectively carried out to each light valve as incident light! -Thereforerwith each . * 
operation gestalt; the color filter is not prepared in the opposite substrate 20. However,- the color filter . 
of RGB may be formed in the predetermined field.which counters pixel electrode. 9a ton the opposite - . : 
substrate 20 with the. protective coat. If it does in this way, the electro-optic device in each operation 
gestalt is applicable about the color electro-optic device of direct viewing types other than a projector, 
or a reflective mold. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on. the TFT array substrate 10 by a color resist etc If it does in this 
way, a bright electro-optic device is realizable by improving the condensing effectiveness of incident 
light. Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by 
depositing the interference layer to which the refractive index of many layers is different on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo IKKU 
filter, a brighter color electro-optic device is realizable. 

[0113] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device accompanied by such modification is 
also contained in the technical range of this invention. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. .... 
[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. / ; ♦ 

[Drawing 3] It is the- A-A^sectional view of- drawing. 2 . - • i . vr^< - ^^^mc^-t-^ v*. ? >:<\ t c 

[Drawing 4] It is thegraph-top view.which extracts the capacityJine in the 1st operation :gestalt -the ■•':;tv-. rr 
■ v data line, a partial light-shielding:,film,i:and a bottom light-shielding film; and expands; and is shown.rvrn v ^ 
[Drawing 5] It is the graph-sectional view in the B-B T cross section of drawing 4 showing the: situation ^-. v n 

* '•. Kofiprotection frormlight/- ~ * ir.-x r ry,r r?v ;i H : \ c- ^\ <*ta , \ :'w-n •' v rre^;* ? rrr wn-*. . v?. r - * 

•" [Drawing 6] It is the graph^sectional.view of the part corresponding. to-the B-B' cross section of ^ /> -v*- •* * 
* — . drawing 4* in the"example>of"a:xomparison:^-r" T :^ v -.'.- > -T^ — . . rr T7r ^ .^^^rr\^:^^ji:^r,T.^:^^v- 

. [Drawing. 7] . It is the. sectional: view* of, the part .corresponding to the A-AV cross section of t drawing 2 in s ■ ; . ► ■* 
. vthe 2nd* operation.'gestalt. \. : 7 -u-v; - * vo- r;. . . wx** &w z^&r&lr&^&er^Pii - : 

t r . ^[Drawing 8] " It is^ thecsectionak viewjof r±hejpar± :eorrresponding to the^,A-A'- xross section :of; drawing-2 tinh-:ui^arci 
>rtheo3rd 'operationvgestaltet Xtts? "te.it*iu«3? .»^?s:;::^ .1 '. : ■.tfafecSsraa ■oa&r^acw'i?*^:^^ v.v^* tona^/s:: ?r:o 

* [Drawing 9] It is the sectional view* of the part. corresponding to the A-A' cross section of drawing 2 in * ■ " ■ 
the 4th operation gestalt.' "vr ; * \ --.v- -■-.-■-r ■.:-«* - - - ». > 
[Drawing 10] It is the sectional view of the part corresponding to the A-A' cross section of drawing 2 in r 

the 5th operation gestalt.^ ^..t. ^ v .> « r . - "V. - > * . : . * 

[Drawing 1 1] It is the expanded sectional view of C part of drawing 10 .. ■ u .- ■ 

[Drawing 12] It is the top view which looked at the TFT array substrate in the electro-optic device of an 

operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 13] It is the H-H' sectional view of drawing 12 . 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

2 — Insulating thin film 

3a — Scanning line 

6a — Data line 

9a — Pixel electrode 

1 0 — TFT array substrate 

10cv(s) — Slot 



-18- 



11a — Bottom light-shielding film 
12 — Substrate insulator layer 
16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 
70 — Storage capacitance 
71a — Junction layer 
71b — Junction layer 

72 — The 1 st film of a capacity line 

73 — The 2nd film of a capacity line 
75 — Dielectric film 

81, 82, 83, 85 — Contact hole 
300 — Capacity line 

401-405 — Partial light-shielding film. . 
^-•[Translation done.] * .> * <y ■- - ; .^.srv. : \ i -^r^ - ? . .* - ; • 

.♦notices* _ n .. .. 

JPO and NCIPI are not responsible for any 

damages caused by the ^ , 

1. This document has t been translated by computer. So the translation may. not reflect the original 
precisely. 

- '> -i ■:■ : vsm £*&Ku sk>--" * 7= ! •;• v- \ . * 1 v : . :■ 

2. **** shovys the a word which can not be translated.^ 

3.1n the drawings, any . words are not translated.. • 
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H01L 29/78 619 B 



[Procedure revision] 

[Filing Date] January 16, Heisei 16 (2004. 1.16) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[The contents of amendment] 

[Title of the Invention] An electro-optic device and a projector 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] , -ri. 

On a substrate, v,i r- ' 

A transparent pixel electrode, * '.r^ty-'^'rr: ■-.-■f- 

The thin film transistor connected to this pixel electrode through the contact hole, ; / * *.-«■ 

A laminating is carried out through an interlayer insulation film between: said pixel electrodes and said 

thin film transistors. ^ -v. • * - \ " 

The built-in light-shielding film of the cage aforementioned thin film transistor cut- and^lacked so- that a 
channel field may be superficially seen with a wrap from the up pen part at- least- and said contact hole* 
may be avoided, nav svo t.i: r j t 

; It sees* superficially and a wrap partial light-shielding film is proVided!ifor>lheTfield:which said built-in » \- 
light-shielding film cuts and lacks, l:£~z--siT,&dniu: Yum cj;t.s ■?»*■ J v*.: '<.v 

It is the electro-optic device which said built-in light-shielding film: consists: of 7acprotection-from-light 
layer and a light absorption layer at least, and is characterized by preparing said. light absorption layer in 
the side which counters said thin film transistor. ■!.-■■ 
[Claim 2] v V, ■ ; 

Said built-in light-shielding film is an electro-optic device according to claim 1 characterized by 
consisting of the same film as the capacity line for adding storage, capacitance to said pixel electrode 
partially at least. 
[Claim 3] 

Said built-in light-shielding film is an electro^optic device according to claim 1 or 2 characterized by 
consisting of the same film as the data line connected to said thin film transistor partially at least. 
[Claim 4] 

While said partial light-shielding film consists of a conductive light-shielding film, the laminating is carried 
out directly under said pixel electrode, 

Said pixel electrode is an electro-optic device given in claim 1 characterized by said contact hole 
connecting through said partial light-shielding film, or any 1 term of 2. 
[Claim 5] 

Said partial light-shielding film is an electro-optic device given in any 1 term of claims 1-4 characterized 
by seeing superficially and covering the predetermined range which spreads to the perimeter in addition 
to the field which said built-in light-shielding film cuts and lacks. 
[Claim 6] 

It has further the middle conductive layer which carries out trunk connection of said pixel electrode and 
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said thin film transistor, 

Said contact hole is an electro-optic device given in any 1 term of claims 1-5 characterized by 
connecting said pixel electrode and said middle conductive layer. 
[Claim 7] 

It has further the data line connected to said thin film transistor, 

Said built-in light-shielding film contains the main track section which intersects said data line and is 
extended, 

An electro-optic device given in any 1 term of claims 1-6 characterized by specifying the non-opening 
field of each pixel by said built-in light-shielding film, said partial light-shielding film, and said data line. 
[Claim 8] 
On a substrate, 
A transparent pixel electrode, 

The thin film transistor connected to this pixel electrode through the contact hole, 
The protection-from-light member formed in said contact hole 

The electro-optic . device characterized by preparation ******. > 
[Claim 9] 

Said protection-from-light member is an electro-optic device according to claim 8 characterized by 
consisting of a conductive protection-from-light member which connects electrically-said thia film- 
transistor and said pixel electrode. "r^rT." rrrw-vT-.-.r^ --;»•:.•■ 
[Claim 10] '\ . • v.-i - - v \ . : - - ; . 
Said protection-from-light member is an electro-optic device accordingto clairrv8sor ^-characterized by 
having the edge:which:extends superficially from/opening of said' eontactrholeie- uoj: rr B ->-*.*^r •*? -n^wcv sj. >•'■> 
[Claim 11] 'r-.i - > * '\ • : 
The projector characterized by^building the electro-optic device of. a 'publtcationrimany-*~ a k term? of claims 
1-10.\,>- ..r\;$:\u? •.-•"•v >i s.: f-i. :-. v ~; : ♦? v r » • ••:•.*:.*.■..- ' ■: .: v • ■/ 

1 -[Translation; donej^i-^^ z&U^ir:^ : : ■ \ r*y,w. err r J®iw; iyjjdL^i - zz.s ~ lOfoV:* Iv k 
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